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PROGRESS IN ELECTRIC TRACTION. 





No feature of recent electric traction schemes is, perhaps, 
more striking than the curious alliance which has sprung up 
between the three-phase and direct current systems—the 
former for transmission, the latter for operating the motors | 
on the cars. This combination, which is still almost a new 
one, was applied for the first time in this country on the 
Dablin Electric Tramways, the description of which was 
concluded in our last issue; but since that time it has been 
adopted in the United States on at least two important 
undertakings—the Baffalo Street Railways, supplied with 
power from Niagara Falls 20 miles away, and the New York 
Street Railways, the latter of which is still in course of com 
pletion, while in the United Kingdom we have seen 
approved for use on the Glasgow and Manchester Tram- 
ways and the Central London Railway. It is noteworthy, 
too, that the motor-generators which were originally 
installed at Blackrock have given place to transformers 
and rotary converters; at Buffalo rotaries were put 
in from the very first, although no examples of 
these machines of equal size were then at work, and the 
same thing has been done on the Central London 
Railway, the 900-kKw. rotary converters employed 
for the generation—or, rather, conversion from three-phase 
—of the whole of the direct current required to work the 
line being aniquein point of rated output. The fact that 
such important systems depend wholly upon the reliability of ‘ 
running and freedom from breakdown of rotary converters 
for their operation, is proof positive of the confidence 
reposed in the latter by the engineers responsible for the 
design of these undertakings, and cannot but be regarded as 
@ powerful argument in favour of their use, in spite of the 
evidence adduced at a recent meeting of the Institution of 
Electrical’ Engineers to the effect that the Continental 
engineers prefer motor-generators. ‘Where rotaries convert- 
ing single-phase to direct current are in question, this pre- 
ference is easily understood ; single-phase rotaries have an 
incurable habit of sparking, their safe load is roughly about 
half that of a polyphase rotary of the same size, they are far 
less efficient, and they cannot be started on the A.C. side ; 
hut where the supply is on a polyphase system, the respec- 
tive merits of motor-generators and rotary converters are 
more nearly balanced. The final decision between them 
cannot be attained by reasoning; it must be settled by the 
results of practical experience with both systems. 
On the other hand, it must not be forgotten that trans- 
mission by polyphase currents is by no means essential, where 
the distances are not excessive; direct current transformers 
have been bronght to such a degree of perfection within 
recent years, that transmission by direct current at high 
pressures is now quite feasible. The most notable ‘example 
of such of which we are aware is that which was put in 
operation a few months ago, on what we may ba allowed to 
call “our own British railway”—the City and ‘South 
D 
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London. There Mr. McMahon has boldly adopted the 
three-wire system, with 1,000 volts between the outers, while 
by means of boosters, adding 500 volts to each side of the 
syatem, a total pressure of 2,000 volts is obtained for trans- 
mission to a remote sub-station. If 2,000, why not 4,000 
volts? The difficulty is only a matter of degree, and it 
must be borne in mind that, ceteris paribus, the direct 
current system is content with one-half the amount of copper 
in the line that is required by any alternate current system 
whatever. The succets which has already attended this new 
departure is a favourable augury of future developments in 
direct current transmission, and the progress of the under- 
taking will be watched with keen interest by all power 
engineers. 

Finally, there is a third system of traction, one of which 


we have as yet no instance in this country—namely, the - 


direct application of the three-phase supply to the motors 
on the cars. The remarkable success of this system on the 
Continent, where it is well established, leads us to the con- 
clusion that the grave objections which have been raised 
against the use of three-phase motors and a double trolley 
wire are somewhat exaggerated, and that there are condi- 
tions under which the system may be even preferable to 
direct current working. The constancy of speed of the 
cars, the simplicity of the transforming apparatus, and the 
total absence of electrolytic troubles, are powerful argu- 
ments in its favour, while the readiness with which it is 
possible to return power to the line when descending steep 
gradients is also a valuable feature. On the other hand, as 
Mr. Parshall pointed out in reply to the discussion on his 
paper on the Dublin-Dalkey Tramway before the Institu- 
tion of Civil Engineers, the drop in the rails is increased by 
their inductance, the double trolley is unsightly, the 
magnetic blow-out controller is inapplicable, and the induc- 
tion motor does not lend itself to series parallel working— 
the last a serious drawback. On the whole, we do not 
consider it in the least likely that three-phase traction will 
obtain a foothold in this country for many years, unless 
‘great advances are made beyond present practice. 

Conduit and surface contact systems appear to be at a 
standstill, and the same is true of accumulator traction. 
Hardly a week has elapsed since the Birmingham Corpora- 
tion abandoned its long continued opposition to the trolley 
wire, and gave consent to the Tramways Company to instal 
the overhead system on the Bristol Road section. The eager- 
ness of the company to drop the battery system may be 
judged by the fact that it has undertaken to erect the whole 
of the equipment, and to remove all the overhead gear at 
the expiration of its lease in 1911 at its own expense, 
unless the Corporation should think fit to buy it at a valua- 
tion. The Corporation is apparently undecided whether to 
adopt the overhead or the underground system when the 
lease falls in; but it is agreed that the rolling stock and 
the underground feeders, which are suitable for either 
system, shall be bought over in any case. 

For ourselves, we have no doubt as to the result; the 
trolley wire will triumph, and we shall shortly see Birming- 
ham following the example of all our leading cities, except 
London, which is not up-to-date, viz, by installing electric 
tramways as widely and as quickly as possible. 

Alas! that London should linger in the rear! Not only 
are new modes of travel resisted to the uttermost, but even 


old-established means of transit are crushed ont of existence 
by official incompetence and greed and by the lack of enter. 
prise on the part of the undertakers. Even the steamboat 
gervice on the Thames has gone! 

However, we have our electric railways, existing and 
prospective, and there are favourable indications of future 
developments in surface tramways. The Metropolitan rail. 
ways, sluggishly it may be, are yet making progress towards 
the inevitable adoption of electrical propulsion. Why should 
we not see a speedy, comfortable, and frequent service 
of electric launches on the Thames, to complete the fist 
of improvements in transit facilities, with which, we 
hope, the new century will be inaugarated? Accumulator 
traction is at its best when applied to the propulsion of boats 
—a vastly different thing from the running of tramcars— 
and it is entirely free from the nuisances of smoke and heat, 
vibration, &c., with which the present system is handi- 
capped. To be profitable, the service must be made popular, 
while at the same time the cost of working must be small, 
The relative working costs of a score of steamboats, each 
carrying at least one stoker and one engineer, and burning 
coal ad lib., and those of a similar number of electric 
launches, supplied with energy from a single generating 
station working under the most economical con- 
ditions of load and management, cannot fail to be in 
favour of the latter, while all the other advantages of electric 
propulsion are thrown in. Now is the time; in a few 
months it may be too late. We earnestly invite the atten- 
tion of financiers and engineers to this unique opportunity. 
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M. E. Pievarp publishedin the February 
Bulletin de la Société Belge d’électriciens, 
an account of an interesting telephonic 
experiment depending upon contact 
electrification or the Volta effect. His attention was directed 
to an observation by M. Banneux, director of the telegraph 
service, that musical sounds can be transmitted through a 
telephone circuit, using for a transmitter a diaphragm 
making intermittent contact with a fixed stud, and without 
any battery. That the action was purely electrical, was , 
shown by allowing the two wires of the circuit to touch, 
when all cound in the receiver ceased. A number of expert- 
ments were tried to ascertain the most favourable conditions 
for the experiment, and the best results were obtained with 
a German-silver diaphragm with a large contact piece of 
platinum soldered to it, when an induction coil was inserted 
in the circuit having a low resistance pri , and a 
secondary of the same resistance as the receiver. The action 
was traced to the electromotive force of contact between 


A Telephone 
Experiment. 


the platinum and the German-silver. The movement of B 
the diaphragm serving to alternately diminish and increase outfi 
the capacity of the primary circuit, in the same way a8 18 pater 
done by lifting one of the plates in the ordinary Volta a 
experiment. The explanation was corroborated by an a 
experiment in which a toothed wheel of copper was rotated sal 
on a steel axle, One of the copper wires from the telephone pa 
circuit was held against the teeth of the wheel so as to make i J 
an intermittent contact. Then if the other copper lead from engi 
the primary circuit was held against the steel axle, the Kely 
passage of each tooth was heard in the telephone receiver. 
If, however, it was held against the side of the copper disc, 
nothing was heard. While the experiment is curions and T' 
interesting, the explanation does not seem quite satisfactory, grea 
since on the ordinary view of the action of the Volta cffect, dara 
the action should be more marked with a small contact piece this 
on the German-silver diaphragm than with a large one, to b 
whereas, the reverse is the case. In the wheel experiment, prox 
the changes of capacity between the copper leading wire and stan 
the iron spindle of the wheel in the successive positions of view 
the teeth are so ae minute that an appreciable action on 
due to a Volta effect could hardly be expected. The effect vari 
appearsto be worth further examination. . 
| 
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THE NEW TELEGRAPH STEAMER 
“VON PODBIELSKI.” 





By Pror. JAMIESON, M.Inst0.E., F.RSE. 





(Continued from page 729.) 





Marin Borers AND ENGINES. 


Steam of 180 lbs. working pressure is supplied from two 
large single-ended boilers of the marine type, each of 15 feet 
9 inches diameter and 10 feet 9 inches long, having three 
Deighton’s patent furnaces and separate funnels. A large 
Cochrane’s patent donkey boiler supplies the requisite 
steam to the auxiliary machinery when the vessel is in 
port. The boilers are fed with fresh water through a 
Davie’s feed filter and evaporator by Weir’s feed pumps 
and feed water heaters. 

The propelling machinery consists of twin sets of triple- 
expansion surface condensing vertical engines having 
cylinders 17, 26}, and 47 inches diameter by 33 inches 
stroke. Each of the main engines is fitted with an 
Edwards’ air-pump and a separate centrifugal pump for 
circulating sea-water through the surface condensers. 

The engine room 
is cool and open, 
being without any 
division between 
the port and star- 
board engines, 
although separated 
from the boiler 
room by a water- 
tight bulkhead. 
Two separate 
tunnels lead along 
the shafting to the 
stern tubes. The 
propellers consist of 
cast-iron bosses 
with four bronze 
blades bolted to 
each, The engines 
are very easily 
stopped and started, 
and, moreover, they 
possess the de- 
sirable quality of 
smooth, slow work- 
ing so necessary 
when grappling for 
cables, or when 
the ship has to be 
kept steadily in 
position during the operations of testing, jointing and 
splicing. 

Avuxiuiaky Steam MaAcuInery, 

Beginning at the bows and going aft, we find that the 
outfit of the steamer includes Emerson, Walker and Thomson’s 
patent steam capstan windlass, two separate engines for 
working Johnson & Phillips forward picking-up and paying- 
out gear and another engine for their after paying-out 
machine, steam winches at each of the mast derricks, Alley 
and McLellan’s “Sentinel” steam steering gear (which will 
be described later on), and Brotherhood’s three-cylinder 
engines for working the small cable turning-over gear, and 
Kelvin’s sounding machines. 


STEAM STEERING GEAR. 

The safety and ease with which steamers are guided, 
greatly depends upon the efficiency, readiness of action, and 
darability of the steam steering gear. In telegraph steamers 
this is more especially the case, since they have so frequently 
to be stopped, cated and manipulated at very low speeds in 


proximity to cable buoys and under other delicate circum-. 


stances when on the cable ground. The following perspective 
view gives a good illustration of the steering gear fitted 
on board the Von Podbielski, and from the long and 
varied experience of the makers of this class of machinery, 


as well as the number of ships which they have fitted with 


their steering plant, it. will be seen that no novel experiment 





Fie. 6.—THr Forwarp PickinG-uP AND PAYING-oUT PLANT OF, THE,CABLE STEAMER 
‘Von. PoDBIELSKI.” 


is being tried. Of course, when the steamer is supplied © 
with twin screws as this one is, there is an additional power 
factor at command, for readily and rapidly turning the 
vessel. Nevertheless, the steering gear should act as 
quickly as possible, and in perfect synchronism with the 
turning of the quartermaster’s wheel, without hunting or 
over-running. 

The vertical spindle (shown on the upper right hand 
of the figure) is connected directly to the small hand- 
steering wheel situated in the steering honse. When 
this spindle is turned to the right or left, it moves the 
lever up or down, which is jointed to the rod of the 
central piston controlling reversing valve. This ‘valve 
admits steam to the slide valve casings, which 
therefrom to the front or the back of either cylinder as 
may be desired, for turning the horizontal chain barrel in 
a right or left-handed direction, so as to move the ship’s 
rudder to port or starboard, The crankshaft worm and the 
wheel with which it gears, as well as the small pinion on 
the above-mentioned vertical spindle, are thoroughly well 
lubricated by working in an oil bath. 


Exectric Lighting PLANT. 


This 7 of Messrs. Harvie & Co.’s two-pole com- 
pound wound self-regulating dynamo, coupled direct to a 
Shank’s steam en- 
gine. At 300 re- 
volutions per min- 
ute, this steam 
dynamo plant has 
an output of 230 
amperes at 65 volts, 
and supplies cur- 
rent to 179 incan- 
descent lamps, dis- 
tributed throughout 
the ship in the 
most appropriate 
manner. It also 
delivers about 60 
amperes to one of 
Harvie’s 20-inch 
Admiralty type of 
parallel ray search- 
light projectors, 
which is situated 
on the top of the 
chart house. A 12- 
inch electric fan, 
fixed in the after 
end of the saloon, 
is also worked by 
current from the 
same dynamo, to 
enable this part of 
the ship to be kept cool and fresh. A polished marble 
switchboard, having the necessary switches, fuses, am- 
meter, and voltmeter, is duly connected to the dynamo 
and to the various lamps on the two-wire distribu- 
tion-box system. No deflection of any of the compasses is 
observable when the lighting current is turned on or off in 
any part of the ship, although the search-light apparatus 
and its connecting wires are nearer to the standard Kelvin 
compass than would seem advisable without the forward and 
return conductors being twisted together. 
A complete service of electric bells has been fitted up in 
awe with the saloon cabins by the same Glasgow 
rm. 


Testina Room. 


This most important apartment is well situated, being 
nearly amidships, and between the main and epar decks. It 
is sufficiently commodions to contain all the necessary instru- 
ments without overcrowding. The whole of the apparatus 
has been supplied by Messrs. Johnson & Phillips. The 
teating table is placed athwart ships, and has an upward and 
forward slope, whilst the table for the speaking instruments 
is at right angles to the former, and on the port side oppo- 
site to the entranc. door. The spaces under these tables 
are occupied by drawers and sliding-door lockers for storing 
spare instruments, tools, instrument cases, &c. 

The testing and speaking batteries are placed upon racks 
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in open shelves on the after side of the testing room, where 
they can be readily examined and dried, thus avoiding the 
bad plan of stowing them away in dark inaccessible corners 
or cupboards. ‘Practical sea-going electricians can appreciate 
the attention to such apparently minor details better than 
those on shore, as these tend to the prevention of hitches 
and consequent waste-of valuable time, during the avxious 
moments when testing the cable as it hangs from the bows. 
Both of the Sullivan galvanometers for taking insulation 
and copper resistances, as well’ as capacity, are of the latest 
and most approved “ Universal” type, which, it may be 
remarked, have now replaced the time-honoured “ Thomson 
marine ironclad galvanometer ” in all the most recent outfits 
of cable steamers. ‘The sensitiveness and periods of these 
galvanometers have been so arranged as to facilitate the 
taking of copper resistance by the Wheatstone method and 


insulation resistance by direct deflection in the shortest time. 


They are remarkably dead beat, and the zero is not altered 
by any movements of the ship or by local magnetic influences, 
but I was somewhat surprised to see the old-fashioned scales 
with their paraffin oil lamps, instead of transparent scales 
and electric lights. The only excuse that I received was, 
that these oil lamps kept the room warmer than the electric 
light ! 

For reversing the direction of the curren through the 
galvanometers, the Rymer-Jones key is adopted. It is 
worth noting that the principle of this admirable key has 
been followed in the case of subsequent testing keys and 
reversers brought before the public by others. 

Sallivan’s “ Universal” shunt boxes are used in connec- 
tion with each of the testing galvanometers. Apart from 
their appreciated value as shunts, these appliances can also 
be instead of the Thomson- Varley slides, or as standard 
resistances of 100,000 ohms, or as the proportional parts of 
a Wheatstone bridge, and also as high resistances in the fall 
of potential methcd for localising faults. All of these 
adaptations are particularly handy in the exigencies of test- 
ing work on board ship, where compactness of apparatus is so 
great a desideratum. Another advantage of this shunt box 
is, that it is wound with manganin wire, the temperature 
coefficient of which is practically ni, so that for the most 
exact observations, no temperature correction need be applied. 
The details in this shunt box have been carefully thought 
out, and it seems to be as popular now, as the “ Universal ” 
galvanometer itself. All the instruments on board, from the 
galvanometers and shunts downwards, are of the latest 
pattern and best construction. It may be added that only 
smooth stoned and unpolished ebonite, according to the Post 
Office practice, has been employed. The speaking instru- 
ments are of the ordinary Morse and mirror types, and, 
therefore, call for no special remarks. 

I did not, however, observe a complete set of speaking 
tubes or loud-speaking telephones and call bells between the 
testing room and the navigating bridge, the tanke, bow- 
sheaves, and the main engine room. These are very usefal, 
and enable this most important department to be placed in 
direct communication with the various other sections, so 
as to take and give directions with the least possible fuss, 
when the saving of a few minutes often mean the saving of 
much vexation and money. In fact, all the departments of 
the chief cable engineer, electrician, navigators, and the main 
engine room should have instant communication with each 
other by the most direct and approved methods. 


THE CABLE MACHINERY, 


As already mentioned, this vessel is fitted with the latest 
and best types of cable machinery by Messrs. Johnson and 
Phillips, of the Victoria Works, Old Charlton, London, 
under contract with Messrs. David Dunlop & Co., of Port 
Glasgow. The equipment comprises a double forward com- 
bined picking-up and paying-out plant, and an after paying- 
out machine, together with all the necessary bow and stern 
sheaves, dynamometers, and leads. 


FoRWARD - PLANT. 


As will be seen from the figure on the previous page, the 
double picking-up and paying-out gear is erected on the main 
deck, and so bound together by three strong steel frames fixed 
between the main and spar decks, that the machines are side by 
side. They are driven by two independent pairs of engines, 
so that either or both sets of engines can drive either or both 


a 


machines, These two sets of engines thus enable the two 
machines to be worked simultaneously in reverse directions, 
so that one side could be picking up whilst the other is pay- 
ing out; and, again, one pair could always be available in 
case of a breakdown to the other. For ordinary work, one 
pair of engines will be sufficiently powerful, whilst the two 
pairs can be used together for heavy loads. Each machine 
is arranged for two speeds and powers; the picking-up 
machine for a lift of 25 tons at 1 knot, or 10 tons at 
2} knots, and the paying-out machine for 10 tons at 2} 
knots, or 6}.tons.at 4 nants per hour. _ 

The engines. have cylinders 8. inches and 8 inches diameter 
by 8 inches stroke, and are each capable of developi 
100 8.H P, at 300 revolutions per minute when supplied with 
steam at 150 lbs. per square inch. 

The crankshafts of .the engines lie parallel to the centre 
line of the ship, and are geared to the first motion shaft b 
means of double helical bevel wheels. When it is desi 
to take one engine out of gear, its bevel wheel is drawn along 
the crankshaft by means of a large screw nut, which is con- 
centric with the shaft and works on a screwed shoulder, 
This nut is turned by means of a bar-lever, and. the former 
serves to take the thrust when the machine is working. 


(To be continued.) 








SOME NOTES ON THE ELECTRICAL EX- 
HIBITS AT THE PARIS EXHIBITION. 





By E. KILBURN SOOTY, A.M.1.0.E. 





(Concluded from page 749.) 





HUNGARY. 


Mainly with the help of Messrs. Ganz & Oo., Han 
has sent a very good show. The writer particularly noticed 
a large Ganz three-phase alternator mounted on the crank- 
shaft of a Lenz-Steuering patent horizontal slow-running 
engine. The difficulty of finding space for the pole bolts is 
got over by having double arms to the fly-wheel, thus leaving 
a clear space for the bolts in between. The exciter is driven 
direct by an arm engaging with an extension of the crank- 
pin, some play being allowed for, so that the centre line 
of the exciter shaft need not be dead true with the engine 
crankshaft. The valve gear, &c., of this engine is worthy of 
attention, the governors being fixed on the cross shafts and 
actuating moving eccentrics direct. The makers are Erste 
Brunner Maschinenfabrik Gesellschaft Biiinn, Hungary. 

Ganz & Co. have an exhibit of early dynamos, alternators, 
&c., and they also show some neatly designed house trans- 
formers which are constructed with two large discs, so that 
they can be rolled about without injury. 

f course, there are many other Austrian and Hungarian 
exhibits, a large vertical engine, by Ringhoffer, of Prague, 
driving a Siemens-Halske dynamo, being especially noticeable. 

The firm of Kolben & Co., of Prague, have several im- 
posing machines in various parts of the building. 


FRANCE. 


Practically all the French firms are exhibiting, and there 
are many large generating sets. Amongst the most noticeable 
are :—A Farcot horizontal engine with inductor alternator 
divisible midway in a plane with the fly-wheel. 

A Dajardin Lille horiz sntal cross compound engine and a 
three-phase alternator, by Schneider & Co. 

Horizontal engine, by E. Garnier and Faure Braulieu, 
with Postal-Vinay multipolar dynamo. 

A Delaunay, Belleville & Oo.’s high speed enclosed nee 
coupled to a Breguet compound alternator, constracted on 
the system Boucherot. The output of this set is 736 KW, 
2,200 volts, 50 periods, 250 revolutions. 

The Etablissements Cail have a large vertical cros+ 
compound engine, with 1,000-Kw. alternator supplied by the 
French Thomson-Houston Company. Oartels Freres show 
a horizontal engine with Kolben three-phase alternator on 
crankshaft. 
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he Compagnie Générale d’Electricité de Creil, in con- 
en with Etablissement Weyher et Richemond, exhibit a 
steam dynamo having an output of 2,750 amperes at 250 
volts; speed, 120 revolutions per minute. The dynamo 
has 14 poles, and its armature is 90 inches diameter by 


90 inches long, and commutator 24 inches diameter by” 


7} inches long, with 56 combined copper and carbon 


hes. ; 
"ie sets besides others will be shown working, as the 


whole of the motive power necessary for driving machinery 
in the buildings on the Champ de Mars is distributed by 
electricity, one half being supplied by French contractors 
and the other half by contractors of various foreign nations. 
The majority of the motors are three-phase. 


SWITZERLAND. 


As was to be expected, the Sulzer engines are a feature of 
the Swiss exhibit. One of their horizontal engines is 
coupled to a Brown-Boveri three-phase machine, having the 
armature yoke arranged for turning round for cleaning, &c. 
Another engine is coupled to a three-phase machine by J. J. 
Rieter & Co., the fly-wheel and poles being constracted on the 
lines of the Niagara machines—that is, so that the magnetic 
pull opposes centrifrugal force. See fig. 4. 



















Rotating double- 


Pole piece. 
armed fiy-wheel. 





Fixed armature. 


Fia. 4. 


This firm alsoshow a curiously constructed motor, of which 
fig.5 isa rough sketch, The stator or magnet system has 
the poles projecting over a single exciting coil, as used to be 


Magnet fixed to This rotates 


bearing. 








Holes through 
casting. ——| 
































the fashion with alternators, whilet the rotor consists of a 
plain casting keyed to the shaft, and having holes—alter- 
nately two and three in a row—cut through the bottom of 
the rope grooves, 

There are many exhibits of turbines by Escher, Wyss and 
Co. Theodore Bell, and Pickard, Pietet & Co., this last firm 
thowing a turbine coupled to an Oerlikon three-phase alter- 
“= of 750 HP. 

ome very neatly designed high-3 engines are shown 
by Emile Mertz, of Basle, and ae peratens engines are to 
be seen at the stall of Ateliera de Construction, Burckhardt 
Basle, E-cher, Wyas & Oo, also: exhibit engines, and 
Theodore Bell general machinery, amongst other items being 
4 large motor-driven saw with double screw feed. 


BELGIUM. 


The principal feature of the Belgian exhibit is the 
enormous horizontal gas engine by Cockerill, of Seraing, the 
excessive proportions of some of the making it look 
strange to eyes accustomed to the usual steam engine 
practice. 

This engine is one of the two largest gas engines in the 
world, and is intended for blowing ; it works with ordinary 
blast furnace gas, that is to say, the gases do not undergo 
any special — of purification or cleaniog. Built on 
Delamare-Debouteville and Co-kerili’s patent, with a single 
cylinder, it develops over 600 H.P. at 80 revolutions per 
minute. It is designed to supply 500 cubic metres (17,500 
cubic feet) of air minute at a pressure of 40 cm. of 
mercury (74 lbs. per square inch), this sufficing for a daily 
production of 150 tons of Bessemer hematite pig. 

The dimensions of the cylinders are— 


Diameter of gas cylinder ... 1,300 mm. (51”). 
” ”» wind ” eee 1,700 mm, (67”). 
Stroke of piston . 1,400 mm. (55”). 


An exactly similar engine to the one exhibited has been 
in regular work at the works of the John Cockerill Co., 
Seraing, since November, 1899, having taken the place of 
the steam blowing engine. On March 20th and 21st of 
this year this engine was subjected to a thorough brake teat, 
the blowing cylinder being temporarily disconnected. With 
gas having a value of 800 to 900 calories (90 to 100 B.T.U. 
per cubic foot), the consumption when developing 600 H Pp. 
was 3} cubic metres (115 cubic feet) per 8.H.P.-hour. 
Tested as a blowing engine, it was found that when run for 
three hours at 84 revolutions per minute, a steady wind 
pressure of 40 cm. of mercury (74 lbs. per square -inch) was 
obtained. At 94 revolutions per minute and slightly 
different quality of gas, the wind pressure rose to 45 cm. 
of mercury (84 lbs. per tquare inch). Finally the engine 
was run at the high pressure of 62 cm. of mercury (114 lbs. 
per square inch), the speed being reduced to 62 revolutions 
per minute. 

The trials were a complete success, and in view of the 
developments in power transmission on a large scale from 
our coal fields, electrical engineers would do well to watch 
this most interesting and bold departure in gas engine 
practice. As a matter of fact, a 200-H pv. single cylinder 
gas engine of somewhat similar construction has been in 
use for more than two years at the Oockerill works 
driving the electric generators used for the electric power 
transmission. 

The Uompagnie International d’Electricité, L'éze, have a 
large and interesting exhibit. Mechines by Peipier are also 
shown. ' 

ITALY. 


Franco Tosi, of Legnano, has three engines of 1,200, 800, 
and 60 HP. respectively, coupled to dynamos by Scbuckert, 
Societa Esercizio Bacini, and Ansaldo & Co., of Genoa. 


UnitTEeD STATES. 


The bulk of the United States machinery exhibit will 
be out at Vincennes, but there is a beautifully decorated 
pavilion in the gallery of the Electricity Hall, in which are 
shown original apparatus, first Brush and Jandus lampe, 
— Thomeor-Houston dynamos, instruments, &c. 

‘he Batcheller Pneumatic Tube Company, of New York, 
have a working exhibit. 

Many American exhibitors have sustained severe loss 
Pe the disappearance of the ss. Pauillac, which had on 
board, amongst other machinery, the power plant for the 
oop lementary exhibit out at Vincennee. For this latter a 

and Crompton set has fortunately been obtained, and 
another Bullock generator to replace the one that was lost 
is on its way, to be coupled to a Ball engine. 

It ep be mentioned that Vincennes is 6 miles from the 
Champ de Mars; the pleasantest way of getting there is by 
stentabeat, the round trip occupying about 24 hours. ; 

CRANES. 

A striking feature of each half of the electricity building 
is an immense travelling crane. That in the French section 
is of the double~cantilever type, built by Jales le Blanc, of 
Paris, and that in the foreign section is of girder pattern, 
built by Oarl Flohr, of Berlin. They are both carrid 

E 
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direct from the ground, and are, of course, electrically-driven 
throughout. : 

In the Hungarian section there is an electrically-driven 
overhead traveller, each of the crabs being fitted with two 
three-phase motors, working through worm gears. 

The above-named firm, Jules le Blanc, have installed five 
of the “ Rampes mobiles ” or moving staircases, of which there 
are 27 altogether, the E-ablissement Cail and Maison Piat 
being responsible for the remainder. The incline is one in 
three, and speed 37 feet vertical rise per minute, In each 
case continuous current motors are used. 








THE TELEPHONING OF LONDON BY THE 
POST OFFICE. 





As the Post Office is about to commence laying the under- 
ground mains in connection with the Government scheme 
for the telephoning of London, it may be of interest to give 
at this stage a few particulars of the area to be served and 
the exchanges to be established, together with some prelimi- 
nary notes on the subject of the cables to be employed, the 
conduits and manholes to be constructed, and the switch- 
boards and the method of working to be adopted. 


AREA. 


The general scheme having already been described in the 
daily press, it will suffice to indicate briefly the scope of the 
undertaking. The area to be served is that known as the 
“London Telephone Area,” which, to all intents and pur- 
pozes, is that at present served by the National Telephone 
Company. It extends from Reigate nothwards to Waltham 
Abbey, and from Ji >mford westward to Harrow, and embraces 
about 600 square miles. It would, of course, be impossible 
to carry out the work in all parts iof this extensive area 
simultaneously, for even if there were an available staff, 
manufacturers could not produce with sufficient rapidity the 
required stores and apparatus. The Post Office has therefore 
decided to split up the work into what may be called snb- 
areas, The sub-areas in which work will commence this month 
are those for the Embankment, Westminster, and Kensington, 
to be followed immediately by the City work, and a little 
later by work in Hammersmith, Wimbledon, Patney, and 
so westwards to Kingston and Twickenham. When the 
work in these suab-areas has sufficiently advanced, the sub- 
areas in other districts willb2 taken in hand. Bat the work, 
which will b2 for the most part underground, is of such a 
difficult character, especially in the City, that the progress 
may be to the uninitiated appear slow. 


EXCHANGES. 


The Central Exchange will be located in a portion of the 
premises in Queen Victoria S:reet presently used by the Post 
Office for Savings Bank business and the completion of this 
Exchange is promised within a year. Almost simultaneously 
with the opening of the Central Exchange, sub-exchanges will 


be opened at Westminster, Kensington, Wimbledon, Patney, 


R chmond, Chiswick, Kingston, and Twickenham. 

As the work progresses in other districts, sub-exchanges 
will be opened at about similar distances apart, the nearest 
to the City in the various directions being probably about 
Marylebone in the north-west, Islington in the north, 
Stratford in the north-east, Stepney eastwards, Deptford 
south-east and in the vicinity of the Elephant and Castle, 
couthwards. With a scheme of sub-exchanges carried out on 
the lines indicated an excellent service at a moderate rental 
should result. 


CABLES, 


The cables to be employed are paper-insulated and lead- 
sheathed, The advantages which dry-core cables (as cables 
with paper insulation are called) possess over the ordinary 
gutta-percha and india-rubber insulated cables are low 
capacity, high insulation, small electrification, and great 
compactness. For subscribers’ lines the conductor will weigh 
20 lbs. per mile, the mean diameter being 35°5 mils, and the 


— 


maximum resistance 4389 ohms per mile; whilst the con- 
ductor of the cables for junction lines will weigh 40 Ibs. per 
mile, with a mean diameter of 50 mils and a maximum 
resistance of 2194 ohms per mile, For subscribers’ circuits 
on main lines the largest cable to be used will contain 
217 pairs, and the largest siz for junction lines will consist 
of 108 pairs. 

The following table gives some useful data as to the 


various sizes of the two classes of cables to be employed on 


this telephone work :— 
Tasie I. 


— - —_.. 


40-lb. conductor. 





20-Ib. conductor. 








No. Mean | Maximum Average Mean Maximum Average 
of thickness | external | weight | thickness external weight 
pairs. of lead. | diameter.| per mile. | oflead. diameter. per mile, 

; Inches. Inches. | ‘Tons. Inches. Inches. Tons, 
7 | ‘il0 ‘700 3°48 | “115 ‘880 «87 
12 =| «115 ‘900 | =—si(és«é S62. ‘130 1150 536 


19 180 | 1060 478 | 140 1350 700 
27 | 190 | 1250 | 590 | ‘140 1600 863 
37 | 140 | 1350 | 698 | 140 1750 989 
48 140 | 1550 824 | 150 2050 1247 
61 | 140 | 1650 903 | 150 | 2200 1985 
7 | 150 | 1850 | 1092 | ‘160 2450 1660 
91 | ‘159 | 1900 | 1154 | 160 2600 1816 
108 | ‘150 | 2100 1800 | ‘175 | 2850 21°50 
217 ‘160 | 2659 | 1919 | ... im hi 











The paper used for covering the 20-lb. conductor averages 
4 inch in width and for the 40-lb. wire 3 inch, the thick- 
ness of paper in both cases being about 5 mils. The paper 
is usually laid on longitudinally with a slight overlap, to pre- 
vent contact between neighbouring wires, and is tied a 
with thin string. The wires are laid up in pairs uniformly 





twisted together, the length of the complete twist being 
4 inches for the smaller conductor cable and 6 inches for the 
larger. One wire of a pair is covered with white paper and 
the other wire with coloured paper, usually red, as a means 
of distinguishing the wires for jointing purposes. Between 
each layer there is a spiral wrapping of paper (usually 5 mils. 
thick) and a final wrapping of similar paper is added between 
the outside layer and the lead sheath. 

The following table shows how ig are stranded together 
to form any size of cable; and figs. 1 and 2 represent 4 
section of a 37 and a 48-pair cable respectively :— 























Tase IT. 
Number of pairs of wire. 
No. of pane = es rf pen 
oe irst | ira | Fourth | Fifth 
| Centre. sa — Famng | = layer. 
7 a 6 | | 
12 3 | 9 | 
19 1 6 | 12 
27 3 9 | 16 SC 
37 1 6 12 18 
48 s | 9 | 18 21 
61 a a2 18 24 
75 s | 0 | 6 | & ba 
91 1 | 6 | 12 18 24 | 30 
108 | - 9 | 15 21 27 33 





When the stranding has been completed the “ core ” is 
thoroughly dried at a temperature not exceeding 225° F. 
In come cable factories this is done by placing the iron 
drum, on which the completed core has been wound, in & 
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hot-air chamber which is kept at a uniform temperature of 
about 225° F. The time taken to dry the paper by this 
process varies from three to six days, according to the siza 
of the cable and the amount of moisture in the substance of 
the paper. In other factories the core is placed in an iron 





cylinder and dried under vacuum, and by this method the 
drying can be done in about one-third the time required by 
the ordinary oven process. : 

After the core has been dried it is lead sheathed, molten 
lead at a temperature of not less than 600° F. being forced 
on round the core under a hydraulic pressure of from 2 to 
8 tons to the square inch. 

The completed cable is put in a tank of water, where it 
remains for 24 consecutive hours, in order to prove the 
sheath, and the cable is thereafter subjected to electrical 
tests for electrostatic capacity, insulation, and conductor 
resistance, 

In the case of both the 20-lb. and the 40-lb. con- 
ductor cables, the mean electrostatic capacity of each wire, 
measured against all the remaining wires of the cable and 
the lead ‘sheath to earth is ‘08 microfarad per mile; and 
the mean wire to wire capacity of each pair, all the remain- 
ing wires in the cable, and the testing battery and apparatus 
being insulated, must not exceed 70 per cent. of the mean 
wire to earth capacity. This low capacity is mainly due to 
the large amount of air space in dry-core cables, averaging 
about 60 per cent. of the entire internal space. Indeed, 
provided the paper used has a low specific inductive capacity 
and has been thoroughly dried, the capacity may be very 
accurately gauged by the amount of air space in the cable, 
and this, of course, is regulated by the width and thick- 
ness of the paper. 

The insulation resistance of each wire in any cable from 
every other wire in the cable and from the lead sheathing, 
all of which are to earth, must not be less than 10,000 
megohms per mile after one minute’s electrification at a 
temperature of not less than 50° F., the electrification dur- 
ing the test to be steady. The voltage for this test may be 
600, but that usually employed is 450. 


ConDvITs. 
Hitherto the Post Office has confined itself in under- 
ground conduits to the use of cast-iron pipes, but till now 














the Post Office has never had to lay more than about half a 
dozan conduita:,in any one trench. However, this big 





scheme Fofi’telephoning;London by3means of underground 
wires brings about an entirely new condition of things. 
Under this scheme 50 conduits in one trench will be quite 
common in the City, and in special cases this number will be 
much exceeded. In such quantities 3-inch cast-iron pipes 
require a large amount of space, and space, even under- 
ground, ia very limited in London. The Post Office has, 
therefore, resorted to glazed earthenware ducts in place of 
cast-iron pipes where the number of conduits exceeds six. 
An end elevation, showing half section, of the form of duct to 
be employed is shown in fig. 8, which also gives the sectional 
dimensions of the duct. Jt is made in two lengths, 
namely, 18 and 24 inches, the shorter duct being used only 
where the conduits enter manheles for the purpose of break- 


ing joint. 
(To be continued.) 





THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 





At the meeting of the Institution of Electrical Engineers, 
held at the Institution of Mechanical Eogineers on Thurs- 
day evening, May 8rd, a paper was read by Mr. H. M. 
Sayers on the “Calculation of Distributing Systems of Electric 
Traction Under British Conditions.” 

The discussion thereon was opened by Prof. Andrew 
Jamieson, who regarded the paper as one which contained a 
great deal of sound matter requiring special study. He 
referred to his visit to Cape Town in connection with the 
tramways there, and stated he found no less than 30 volts 
between the end of the lines and the power house. The 
result was electrolytic troubles and disturbance on the sub- 
marine cables. He advocated the use of boosters. Owing 
to the extraordinary character of the slate formation, forming 
a basin in which Cape Town lay, the rails returned only 
about 70 per cent. of the current, and 30 per cent. went out 
to sea. 

Mr. Taylor spoke of the paper as being a thoroughly prac- 
tical one, discussing in detail the advantages from a distri- 
bation standpoint of the single aud double station and the 
polyphase system. He had applied some of the calculations 
to light railways. Advocates of high tension transmiszion 
might try to reduce the costs of that method, but even sup- 

sing that those items most readily dealt with were halved, 
it would reduce °352d. to ‘292d. only. Mr. Sayers had taken 
a case rather in favour of polyphase transmission, as he 
assumed 284 miles of track, 57 care, and a heavy car mileage 
per annum. Attendance at the sub-stations reckoned at 3s. 
per week each seemed distinctly low and rather in favour of 

olyphase. The high losses were due to transformers. 

r. Taylor then showed how the cost was affected by 
frequency of service, and discussed whether the question of 
distance of transmission did or did not depend upon the 
distribution of traffic. He dealt with the arrangement of 
boosting described in the paper, which only appeared to 
allow for boosting on the portion of the length of trolley 
be Jo aa and not also on the feeder line to the section 

y it. 

Mr. Eustace Thomas took up the question of most econo- 
mical distribution, and gave, as his opinion, that generally 
the systems put down had regard to first cost rather than 
economy. It perhaps seemed absurd to talk of another way 
of putting Kelvin’s law, bat it was apparently more accurate 
than the ordinary mode of expression. Take out the cost 
of one mile of cable; if any given size be taken, it is a 
question whether it would not be better to have a larger 
siz atthe resistances of the cables be R, and R., then 
the power wasted in each would be R, K; and R, K,, while 
the interest, &c., charges would be p, K, and P, K,, and to 
get the best result, 


(R; — By) K; = (Py — Py) Ka 


or Ah, & 
P, = P; K, 


where = depends only on the system adopted, and not on 
1 . 
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the size of the cables. For a given case he had worked out, 
the figures were :— 





see 406 c? x hours 
per day and cost of extra 
HC 624 | ore u-it from station 
Te ‘K, ‘Percentage rate of interest, maintenance 
N1.130 and depreciation. 
rd ’ 
+3 


3 
and the reeult gave 616, showing that about }2 was the most 
economical size. 

Mr. Jenkin pointed out that the paper did not compare 
the one and two station, and the polyphase systems of 
supplying tramways ; interesting as it was, the matter could 
not be generalised. He‘ thought feeders should be run to 
separate sections of line, and two cars might connect the 
feeders at different parts of the line. 

Mr. E. K. Scott thought the polyphase system would 
have shown better if taken at 5,000 volts instead of 2,500 volts. 
No attention at the sub-station would be required if the 
polyphase system were assumed to be used directly on the 
cars. 

Mr. Swinburne had always some fear in discussing such a 
paper, but he regarded the risk of a departure from accuracy 
to get simplicity as very real. Under actual circumstances, 
insulation comes in; this does not vary as the cost of 
copper, and Kelvin’s law in its simple form does not apply. 
Another element was the eating of pipes that were “not 
ours,” the private individual could not do so, but he supposed 
tramways could eat pipes as much as they liked provided they 
followed the Board of Trade regulations. Seriously, the 
corrosion of pipes, he was afraid, would be most serious. 
He thought the three-wire system had not been sufficiently 
considered, but the present Board of I'rade Rales will not 
fit three-wire systems. He supposed the reason why this 
method had been overlooked was that some American had 
said they did not do such things in America. He wished 
to state that the booster system is perfectly applicable to 
the three-wire system, and the bigger the system is the 
easier it would be to manage. Finally, the way out of the 
difficulty would be to put a booster on pipes. 

Mr. E. T. Carter asked if the three-wire system was not 
in use on the City and South London Railway, and Mr. 
McMahon said it was, and the balancing was effected by 
battery and sub-station and balancers. 

Mr. R. CO. Quin differed from Mr. Sayers as to a drawing- 
in system for cables. He had used both, and concluded that 
if you draw in you will have to draw out, whereas if laid 
solid, or buried, not only is cheapness gained, but no necessil y 
will arise for removal. He, as a municipal and tramway 
engineer, preferred granite setts between tramlines, because 
the traffic was always heaviest on the crown of the road, and 
the granite setts tended to keep down the excessive wear. 
He regarded reliability as worth something more than a few 
pounds, and with all transformer systems there was something 
to break down. : 

Major-General Webber compared tramway and telegraph 
pole-fixing and cable systems, and severely criticised the way 
in which trolley poles were erected in many cases, a neglect of 
the stresses and strains being shown. He advised tramway 
engineers to study the question of strains on poles, and 
learn what they could from the experience of telegraph 
engineers, 

Mr, Sayers, in reply, felt happy that there had not been 
much contradiction or destructive criticism. He admitted 
his estimate of attendance on sub-stations (3s. weekly) was 
low. The greatest density of traffic affected the size of 
feeders, and not the distance of distribution. He cor- 
sidered the method he gave for calculation more general 
than that of Mr. Eustace Thomas, as one got the general 
expression for the most economical density. He did not 
profess to compare systems. Each section of trolley wire 
would, of course, be fed at many points. He thought 
Mr. E. K. Scott quite right as to use of motors on cars, and 
that Mr. Swinburne’s remarks were worthy of attention ; the 
difficulty was to find anyone who would put down money 
to equip such a system. The trouble lay in shorts and 
turn-outs. It would require a paper to reply to Mr. Quin, 
but the life of a cast-iron pipe was 40 years, and he did 
think that that provision is worth greater attention. 

Yesterday the meeting was engaged in discussing a paper 
on motor meters by Mr. Evershed. 


THE NATIONAL TELEPHONE COMPANY’s 
DINNER. 





THe seventh annual dinner of the National Telephone Company wag 
held at the Trocadero last Friday evening, when Mr. W. E. L. Gaine, 
the general manager of the company, for the seventh time occupied 
the chsir. Among the guests were the Rt. Hon. Lord Kelvin, 
G.0.V.0., &., and Prof. Silvanus P. Thompson, F.RS§., while Sir 
Albert Rollit, LL.D., M.P., Sir Cuthbert Quilter, Bart., M.P., Lieut,- 
Col. 0. B. Olay, V.D., and members of the staff of the company to 
the number of nearly 200 were also ——. 

The company sat down to an excellent repast, which was beguiled 
with operatic selections by a string band. 

The dinner over, 

Mr. Gatnz having proposed “The Queen” in well-chosen terms 
—a toast which was honoured with enthusiasm, and was followed by 
the National Anthem—Sir Outhbert Quilter rose to propose the 
toast of “ The Imperial Forces of the Grown.” Remarking that, in 
paraphase of the old quotation, One touch of danger makes the 
Empire one,” the speaker referred to the debate on the Spion Kop 
correspondence which he had just left, and pointed out that not the 
least aspersion was thrown on any soldier of any rank; mistakes 
had been made which must one day be inquired into, but 
“the time is not now!” The part which electrical engineers had 
played in the war was no small one; Major Crompton was at the 
front with his gallant corps, and of the National Telephone Com. 
pany’s employés alone not less than 1,000 had gone out to South 
Africa, while the company had charged itself with the support of 
— wives and families—an announcement which was recsived with 
cheers, 

The toast was coupled with the name of Lieut.-Ool. 0. B. Cray, 
V.D., who, after lamenting the absence of Sir Jas. Ferguson, pointed 
out the fact that the Volunteer forces, with which he had been con- 
nected for 20 years, were now on an entirely now footing; but too 
much must not be asked of them—it was out of the question for 
them to spend a month in camp every year. 

The CHarmman next rose to propose “The National Telephone 
Company,” but first he read a letter from Mr. J. 8. Forbes, regretting 
his enforced absence through a recent illness. Lord Harris, who has 
just been ‘‘embodied” with the Yeomanry, also apologised for his 
consequent absence. The Chairman stated that the company has now 
968 exchanges in the United Kingdom, of which no ‘than 
840 have already been remodelled and made equal to any 
in the world. In spite of the opposition to the company, 
the year 1899 constituted a record, 21,000 subscribers having 
been added to its clienté/e, while there are now 176,000 subscribers’ 
telephones connected up—i.c., one to every 214 of the population. 
This, said Mr. Gaine, compares most favourably with almost any 
foreign country. The number of messages transmitted last year 
amounted to 617 millions; during the same period the Government 
carried 87 millions of te 8, inclusive of foreign ones. 
The average cost of the former was less than 4d., while the latter 
worked out at 74d. The comparison seemed to afford the speaker 
much satisfaction, but we fail entirely to perceive its value, for the two 
things are quite incommensurable. The Chairman had some strong 
things to say of the trunk service as worked by the Post Office; from 
the reports of district superintendents he found that delays of from 
half an hour to two hours were daily experienced in all parts of the 
country, while, in his opinion, no trunk service worth the name would 
require more than five- minutes waiting. Mr. Gaine carefully ex- 
plained that his remarks were not aimed at the personnel of the trunk 
service, with which he had no fault to find; he thought that the two 
millions sterling voted by Parliament last year for the Post Office 
competitive telephone service would have been better expended on 
improving the trunk service—a very natural view to take ! \ 

The toast was coupled with the name of Sir A. Rollit, whose lively 
reply was heartily appreciated. In the course of his remarks Sir 
ALBERT made a complimentary reference to each of the managerial 
staff and the visitors, alluding in the latter case to the highly scientific 
character of the company’s vocation. 

A graceful allusion was also made to the late Prof. Hughes, whose 
invention of the microphone had made telephony practically possible, 
Mr. Gaine’s forensic gifts were cordially appreciated, and Mr. 
Anns’s skill in dealing with statistics was said to enable the chairman 


» to prove anything! 


Proposing “The Visitors,” Mr. J. C. CnamBurs paid a touching 
tribute to Prof. Hughes, and coupled the toast with the names of 
Lord Kelvin and Prof. Thompson. In his reply Lord Kelvin declared 
that telephone troubles were not confined to this or any other 
country—everywhere, in 99 cases out of 100, the main fault lay in 
the users. Lord Kelvin was astonished to hear recently that the 
Glasgow telephone service was the worst in the kingdom; he re- 
garded thisas a great compliment, for in his opinion the service 
there was exceedingly good. He thought that the opposition to 
the company could not all be free from personal animus and other 
unworthy sentiments. Referring to a remark of Sir 
Albert Rollit’s, that the company got more kicks than ha'pence, 
Lord Kelvin deduced that it received 617,000,000 kicks per annua! 
But, in his opinion, they were mere pin pricks, and in 10 years’ time 
the company would be even more highly respected than ever. 

Prof. THompson also replied, and pointed out the great import- 
ance of the company’s undertaking, employing as it did over 10,000 per- 
sons. Referring to the danger of swamping private enterprise by 
over-municipalisation, he protested strongly against the growing 
tendency in this direction; on the other hand, its trials had kept the 
company alive to the necessity for constant improvement, for which 
there was still ample room. The company was now 21 years old, and 
the Professor hoped to be present at its celebration 21 years hence. 
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Referring to the dream of cross-Atlantic telephony, and other not 
impossible inventions of the fature, the speaker concluded with the 


uplet— 

satis “The good of former times let others state— 
I think it lucky I was born so late !” 

Mr. T. A. Prout proposed an extra toast, that of “The Chairman,” 
in a speech which rang with sincerity—one might say of affection, 
and Mr. Gams having suitably replied, the yiseelions came to 
an end, 

During the evening various solos were agreeably rendered by Miss 
Gwendoline Dew, and Messrs. Will Edwards and Seth Hughes, 
accompanied by Miss Edith Bristow. 





BILLS BEFORE PARLIAMENTARY 
COMMITTEES. 





South LancasHine Tramways BI. 


Tru Select Committee of the House of Oommons, presided over by 
Mr. Beale Hayne, had before them on Tuesday, Wednesday, and 
Thursday last week the consideration of the South Lancashire Tram- 
ways Bill. Mr. Balfour Browne, who a: for the promoters, Mr. 
J.B. Atherton, Mr. J. Wherton, Mr. W. M. Brigg, and others, explained 
that the proposal was to construct 45 different tramways, which 
would connect important centres in Manchester and Liverpool. The 
trzms would be run by electricity, and in consideration of the expense 
thereby involved, they asked that the Tramway Acts should be so 
altered that the period at the end of which the lines might be pur- 
chased by the local authority, without taking into account the good- 
will, should be extended to 35 years. 

Evidence in favour of the Bill was given by Sir John Willox, M.P, 
Mr. J. Fairclough (the Mayor of Leith), Mr. James Atherton, Mr. 
J. E. Waller, and others. Mr. Atherton in his evidence said it was 
the intention to light the entire route of the tramways, town and 
country, by electricity. Mr. Walker, who is acting as engineer for 
the scheme, estimated that the construction of the tramways would 
coat £488,959. The electricity for lighting the line of route would 
cost less than ?d. a unit. 

After hearing evidence against the scheme, the Committee approved 
the preamble of the Bill. 





Baker STREET aND WaTERLOO Ratiway. 
Ar the resumed sitting of the Committee on Wednesday last week, Mr. 
Wi.Emson, the general manager of the Great Western Railway,gave 
evidence in support of the Bill, and said’ he considered such a line 
would be extremely useful in enabling passengers to get from Padding- 
ton to the Weat End and Waterloo. 

Mr. Owmns, the general manager 
Western Railway, also supported the Bill, and said he considered it 
wae a blot upon London that there should be such poor communi- 
cations between the different termini. 

Sir W. Poutrrt, the general manager of the Great Central Railway, 
having given evidence in favour of the Bill, 

Mr. Hate, the deputy chairman of the petitioning company, said 
he did not anticipate that there would be any difficulty in obtaining 
the necessary capital for the extension—in fact, they had made acon- 
tract with the London and Globe Company. 

Sir Banzamin Baxzr, O.E., said i¢ was proposed to carry the 
public over the whole six miles of the new railway for 2d. The 
present fare by omnibus for the same distance was 5d., in addition to 
which there would be a saving of time. 

Sir J. Wotrn Basry, examined in opposition to the scheme, said 
that the extension of the line to Paddington really meant a complete 
reversal of the idea under which the line was sanctioned—which was 
a a a communication between the north and south of 

ndon. 

The Committee then adjourned. 





_Oa Thursday the examination of Sir J. Wotrm Barry was con- 
tinued. He gave particulars of the experiments which the Metro- 
politan and the District Railways were making for the purpose of 
working their lines by electricity. The electric trains, he said, had 
been running experimentally for some weeks, and when the Board of 
Trade had reported on the result of their inspection, the trains would 
be run for the conveyance of ordinary passengers. 

Mr. J. Buu, general manager of the District Railway, con- 
tended that the > extension was not required in the 
interests of the public, and he did not believe it would be a financial 
success, 

After hearing Mr. Lirrizr, Q.0., against the Bill, the Committee 
stated that they had decided to pass the preamble. 





Cuaring Cross anp Sraanp Exxzcrricrry Surety Brit. 


Tus Bill came on Thursday and Friday last week before a Com- 
mittee of the House of Oommons, presided over by Mr. A. H. 
Brown. Mr. Pember, Q.C., Mr. Shiress Will, Q.0., Mr. G. Fitz- 
gerald, and Mr, Holland represented the promoters. The West Ham 
Corporation, the Whitechapel District Board, and the London Oounty 
Council appeared by counsel in opposition to the Bill. 

Mr, Pampue explained that the object of the Bill was to empower 


of the London and South- - 


the company to acquire a site at West Ham for the pangene of pro- 
vi a station for the supply of the City. The site had 
the approval of the City Oorporation, and it was situated far away 
from any residential district, being surrounded by factories, &c. 
The site of the generating station had an area of about 74 acres. 

Mr. PatoHztt, 0.E., the engineer to the company, said that the 
mains would extend from West Ham for about 3} miles to the 
boundary of the City, vid Poplar, Mile End, and Whitechapel, and 
they would also be extended to portions of the West End. 

After hearing considerable evidence both for and against the Bill, 
the Committee decided to approve the preamble. 





Cork Exectric Tramways. 


A Bix to authorise the construction of an electric tramway from 
Cork to Blackrock came on Thursday and Friday last week before a 
Committee of the House of Lords, presided over by the Earl of 
Lauderdale. 

Mr. Peusze, Q.0., in stating the case for the promoters of the Bill, 
said that the tramway company now had a line working to Ballin- 
temple, and they sought in the Bill before the Committee to get a 
further extension to Blackrock. The inhabitants of the district were 
enthusiastically in favour of this scheme, and the only persons who 
had anything to say against it were the Cork, Blackrock and Passage 
Railway Company. I¢ had been urged that the company was not in 


7 proper financial position to carry out the scheme, but he might 
mention that last year—the first year of its working—it had paid a 


dividend of 5 per cent. Tke line would be mostly single, but double 
in some places. 

Mr. Cantus Munz (secretary and manager of the Oork Electric 
Tram and Lighting Company) stated that one of the promoters of 
the Bill was Mr. William Murphy, an inhabitant of Oork, who was 
connected with electric undertakings. The capital of the com- 
pany was £200,000, half of which was preference and half ordinary, 
while the debentures represent £70,000. There were about 8 miles of 
rail, some double and some single, and the tramway had so far been 
very successful indeed. Last year they carried five million passengers 
at an average charge of 1d. per person, and as the result of the first 
year’s work in lighting and traction they had a net profit of £12,000, 
which enabled them to pay a dividend of 5 per cent. and to carry 
forward £1,000. The system was the overhead trolley system, to 
which there was no objection in the district. The estimate for the 
construction of the proposed tramway was about £6,000. 

After hearing farther evidence, the CHarInMAN OF THE COMMITTEE 
intimated that the Committee saw no reason why the Bill should not 
proceed, but they thought that the promoters ought to give a pro- 
tective clause to the railway company in respect of one of their 
bridges which they intended to cross over. 

Mr, Busua, who represented the railway company, did not press 


: for the insertion of such a clause, and accordingly the Bill was ordered 
. to be reported to the House. 





Lonpon Usitzp Tramways Company, Limrrep. 


*S1a U. Kay-Saurtemwosts presided on Friday of last week over a 


Select Committee of the House of Commons to consider the Bill of 
the London United Tramways Company, Limited, which was 
opposed by the Middlesex County Council and certain frontagers 
who considered they would be affected by the trams passiog along 
their places. 

Mr. Batrour Brownz, Q.C., who appeared for the promoters of 
the Bill, said that they asked for power to construct about 18 miles 
of tramway in the county of Middlesex. The company already had 
a very extensive system of lines in West London, running from 
Hammersmith Broadway to Kew Bridge, from which point they 
had powers to carry a tramway to Hounslow. They also possessed a 
line which ran to Acton and Ealing. At present all the lines had 
been worked by horse traction, but-the proposal was to introduce the 
electrical overhead trolley system. A generating station was in course 
of erection for the supply of the necessary power, and it was hoped 
that it would be ready in July. The proposals of the Bill were to 
extend the existing line from Acton vid Ealing to Hanwell, and from 
Heston and Isleworth vid Twickenham and Teddington to Hampton 
Wick. He believed that the opposition of the Middlesex County 
Council was based upon a suggestion that at some future time that 
body, with the London County Council, would carry out a scheme of 
tramways themselves. But his clients were in possession of the dis- 
trict, and the Middlesex Council was not the purchasing authority 
under the Act. 

Evidence in support of the Bill was given by Mr. Crirron Rosin- 
son, the general manager of the company, who explained that the 
electric cars proposed to be put upon the road would each accommo- 
date 80 as against 36 or 44 in horse cars. He considered 
that the adoption of electricity would lead to a large increase in the 
amount of passengers carried. At present they carried about 10 
million passengers a year, and they anticipated that that number 
would increase to between 40 and 50 millions when electricity was in 
use, and the system extended. 

After hearing other evidence the Committee adjourned. 





On the Committee resuming on Monday, evidence was given on 
behalf of the frontagers in opposition to the Bill, and Mr. Dunoan, 
at one time a member of the Urban District Council of Twickenham, 
said that the scheme of the present Bill was not viewed favourably 
by the residents in the neighbourhood, and es per were they 
op’ to a tramway ‘pamsing along the Richmond Bridge Road. 

ir J. Whittaker Ellis and Mr. O. R. Brereton, O.E., having given 
evidence in opposition to the scheme, 
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The Onateman said that with regard to that particular line, the 
Committee were prepared to assent to it on certain conditions, having 
regard to the importance of the road to ordinary traffic to and from 
London and other places. First, all curves must be improved ; 
secondly, as far as possible 9 feet 6 inches must intervene between 
the footpaths and the Jines; thirdly, where two footpaths did not 
exist the Committee must be satisfied as to the provision of a second 
in case of building taking place; fourthly, the Committee must be 
satisfied that a double line was not required where a single line was 
proposed ; and lastly, that the interlacing opposite St. Stephen’s 
Oburch should be further considered. While assenting to the 
preamble generally, the Committee would examins the deposited 
plans in regard to width of roads, single lines, curves, and so forth. 


This Bill again came before a Committee of the House of Commons 
on Tuesday, when the deposited plans of the proposed railway were 
examined. After some discussion, the Committee announced that 
they would sanction the interlacing of the lines opposite St. Stephen’s 
Church, East Twickenham. The preamble of the Bill was then 
passed, and the Bill ordered to be reported to the House. 





Tue County or Dusnam Exzcrric Powgr Suprrpity Company. 


THE Special Oommittee of the House of Commons, appointed to 
inquire into the various electric power Bills submitted to Parliament 
this session, commenced its proceedings on Thursday of last week. 
Sir J. Kiteon is chairman of the Committee; the other members are 
Sir Andrew Scoble, Mr. G. T. Bartley, Mr. Ashton, Mr. Howard, Mr. 
Billson, and Col. Long. Mr. Bonham Carter is acting as referee. 
The first Bill to be considered is that promoted by the County of 
Darham Electric Power Sopply Company. Mr. Balfour Browne, 
QO., Mr. Worsley Taylor, QO., and Mr. Moon represented the 
promoters. Those petitioning against the Bill were the Felling 
District Council and the Hebburn District Council (represented by 
Mr. Fitzgerald, QC., and Mr. J. P. Williams), the Lambton Colliery 
Company (represented by Mr. E H. Lloyd), and the promoters cf the 
Tyneside Electric Power Bill of the present session, for whom 
Mr. Pember, Q.0,, Mr. Baggallay, QC, Mr. H. Lloyd, and Mr. Frere 
appeared, ' 

Mr. Batrouk Browne in opening the case for the Bill, ssid the 
promoters sought to obtain power for incorporating and conferring 
certain powers on the Oounty cf Durham Electric Power Supply 
Company, for the supply of electricity in bulk, and for other purposes. 
It was proposed to establish a central generating station at Gateshead 
from which energy in bulk would be supplied to Iccal authorities 
over a wide district. Those who were promoting the Bill were 
connected with the Gateshead tramways, and aleo with the electric 
lighting of Gateshead and Jarrow. They were alsointerested in the 
electric lighting order which the Durham Corporation had agreed 
to transfer to them. The districts for which the company sought 

wer to supply electricity in bulk, included Gateshead, Jarrow, 

urham City, and Seabam Harbour. It was intended to erect a 
central generating station at Gateshead for the supply of current, 
and it was expected that the company would be thus able 
to supply at very cheap rates. Under the Bill they would 
not be able to compete against any local authority in the 
matter of supplying electrical energy—the idea being that they would 
be very useful to local authorities who wished to light their towns 
by electricity, or run tramways. By producing the energy on a very 
large scale they would be able to manufacture exceedingly cheaply, 
80 that if would be to the advantage of local authorities to purchase 
from them rther than generate their own electricity. At the present 
time there was a gocd deal of discussion as to how far municipalitics 
should compete against private enterprises in the matter of trading, 
and he asked the Commitf€e to decide that the supply cf electricity 
to the district in question could be more properly placed in the 
hands of a private company than in the hands of the local autho- 
tities. Generally speaking, in Durham the local authorities took 
that view themselves, and while they wished to retain the power of 
distributors, they had no desire to go in for manufacturing. The 
company would be obliged to supply electricity to any authority 
within the district that desired, but they were not asking for any 
compulsory powers to compel anyone to purchase a single unit of 
electricity from them. As to the cost of manufacture, that was esti- 
mated at a trifle over $d. per unit, and it was hoped by the company 
that they would beable to supply users at 1d., or at the most 14d, 
per unit. 

Mr. FeRnanti gave evidence in fayour of the Bill, and said that by 
cheapening production the company would be able to supply small 
manufacturers and others with electrical power at a very cheap 
rate. Examined as to the cost of the scheme, the witness said that 
the total outlay was estimated at £500,000, made up as follows :— 
Generating plant, £297,000; cost of transmission, £160,000, the 
balance being made of contingencies. He had gone very carefully 
into the cost of manufacture, and it worked out at about 0:44 of 1d. 
per unit. To that would have to be added 0 21d. per unit, the cost 
of transmission of energy. The high pressure system was that which 
it was proposed to utilise, as that was the best system for trans- 
mitting power over long distances. 

On the re-assembling of the Committee on Friday, the Coarnman 
at the outset of the proceedings said he thought it would be con- 
venient that he should state that the Committee having befcre them 
the report on electrical energy, generating stations, and supply, they 
adopted certain of the conclusions of that report. They accepted the 
recommendations contained in the report of the Joint Committee of 
1898 on Electrical Energy in the following respects, viz , compulsory 
powers for .cquiring sites for generating stations, and lands or ease- 
ments for pipes and mains therefrom and other works, whether 


cntnieeee 


within or without the area of supply, might as a principle be granted, 
but they were prepared to hear petitioners who objected to the . 
cular sites selected by the promoters. In the case of powers ms 
given for the erection of generating stations outside the area of 
supply, powers might be given for laying mains in streets leading 
from the generating station to the boundary or area of supply, the 
Iccal authorities having the option of breaking up and re-instating the 
streets at the undertakers’ expense, but the Committee were pre 

to hear petitioners who alleged that they were under spat ais 
advantages arising from the Bill now under consideration. He 
would make no reference to the other paragraph of the report, but 
the Committee reserved to itself the right of considering them. 

Sir F. BkaMwELt, examined by Mr. Moon, said that during the 
whole of his life he had devoted great attention to the question 
of power distribution. He was of opinion that if cheap elec. 
tricity was obtainable it would be devoted to a good many purposes 
for which it was not now utilised. He had considered the figures 
which Mr. Ferranti had given as to the cost of production, distribu- 
tion, &c., and speaking generally he supported them. 

In this country, at the present time, supplying electricity in bulk 
is in the nature of an experiment, is it not ?—I hardly think an ex- 
periment. 

In this country ?—No. It isin the early stage, but I think it is 
well established that it can be done, and it is beyond the domain of 
experiment, but with regard to getting people to use if, I do not think 
they are yet trained to it. 

Replying to Mr. Banriny, the Wrrnzss said that this country was 
very much behind other countries in respect to the use of electricity 
for power purposes for manefactories, and unless we had something 
of the sort proposed by the Bill under consideration, we were seriously 
hampered in our contest with other nations. What was wanted was 
the means of distributing power commodiously and cheaply, and that 
could only be done on a very wholesale scale. 

Councillor J. Topp (chairman of the Electric Lighting Committee 
of the Darham Corporation) gave evidence in favour of the Bill. He 
said the Corporation were particularly interested in obtaining a 
supply of electricity on the most favourable terms for lighting, trac- 
tion, and power purposes. He was quite certain that elec ‘ricity could 
be produced upon a great scale at a very much cheaper rate than upon 
asmallone. He felt convinced that the traction of the future would 
be electricity. 

Mr. William Grey, deputy-Mayor of Darham, Mr, Alderman Scott 


(Gateshead), Mr. Alderman Hindmarsh (Gateshead), Alderman Arm- 


strong (Jarrow), Mr. Stephen Sellon, M.I.C.E , followed with evidence 
in favour of the Bill. 

Mr. W. L. Mapaen, one of the promoters of the Bill, was also 
examined. He said that the Bill would tend to cheapen electricity 
to the consumer all round. A man living in a small district would 
get his current at practically almost the same price as the man in the 
larger district. In other words, the manufacturer would not have to 
consider where to place his works. Tramways and light railways 
would all tend in the same direction. 

The Committee then adjourned. 


On Monday Mr. MapGen was cross-exam‘ned. He said that, 
although it was true that one company was to generate electricity and 
another company, allied to it, to distribute it, the interests of the con- 
sumer would come in by reason of his getting his electricity cheaper 
than if these different districts put down separate generating plants. 
If the Bill was passed it would make the supply of electricity 
possible in many of the pit villages of Durham, where to-day they 
were using oi!. 

Other witnesses having been called in support of the Bill, the case 
forthe promotors was closed, and the rest of the sitting was devoted 
to the hearing of local evidence from Felling and Hebburn in opposi- 
tion to the Bill. 


At the sitting on Tuesday Mr. Baccattay, Q.O., addressed the 
Committee on behalf of the Tyneside Blectric Power Bill, and 
opened the case for that Bill at the same time. He said that the 
two schemes differed in very essential particulars—both in regard to 
their areas and their objects. The main object in the minds of the 
promoters of the Darbam Bill seemed to be to get power to supply 
their own authorised undertaking or to supply undertakings which 


. they had arranged to take over. Their desira was to supply electrical 


wer to a large number of tramways and light railways, and for 
fehting purposes—the supply of works, industries, &c., being quite 
a secondary consideration in the minds cf the promoters. Tae pro- 
pcsal of the Tyneside Company was to supply private consumers, 
in other than their own districts, where they could reach them with- 
out breaking up the streets. They did not intend to compete 
with anybody for the supply of local authorities, whether for 
lighting or traction without the consent of the local authority. But 
what they did ask for was power to compete with anybody where 
they could do it without breaking up the streets. He knew that was 
a new claim, but the opinion of the promoters was that it was a 
question which had to be met, and that unless it were met somewhat 
in tke way in which they suggested it should be, the competition in 
trade between the great British industrial works and the foreign ones 
could not be maintained on afair basis. He did not want to say one 
word against the promoters of the County of Darham Bill, but it 
would be admitted that their business was that of promoting tram- 
ways and electric lighting undertakings, and of getting powers to 
supply the electricity. The position of the promoters of the Tyneside 
Bill was totally different. They were the largest manufacturers snd 
producers in Tyneside, and they wanted to supply themselves and 
neighbours on the cheapest and most efficient terms. It was a scheme 
promoted_in the interests of the district, and not as a 
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speculation. They hada very strong body of evidence in support of 
the position which they took up, and the Bill was supported by prac- 
tically all the large manufacturers on the Tyneside. 

Sir A. NoBxgz, vice-chairman of Sir W. Armstrong & Oo., Newcastle, 
raid that the promoters of the Tyneside Bill were all local people of 
strong financial position, and they were very largely interested in the 
most important manufactories of the district. He believed that they 
would be able to carry out the scheme successfully, especially as some 
of the promoters were already interested in electrical engineering. 
It would be of great advantage to engineering firms if they could 
obtain an economical supply of electrical power. At present they used 
electrical power generated by themeelves, but doubtless if they could 
get a satisfactory supply from outside at a suitable price, they would 
very largely increase the use of electricity. He would be very sorry to 
see the supply of electricity undertaken by the local authorities in the 
district, because he did not think they would be able to supply as 
cheaply asacompany. He thought it was very desirable that every 
facility should be given for the production and distribution of 
electricity in Tyneside and district, because he believed that this 
country had suffered in the past from the want of electrical energy for 
manufacturing purposes. 

Mr. A. A. O. Swinton, one of the promoters of the Tyneside Bill, and 
a member of the Council of the Institution of Electrical Engineers, said 
he had practised since 1884 as an electrical engineer, and given much 
attention to the distribution of electrical energy for lighting, power, 
and traction purposes. He thought it was very important for the 
manufacturers in Tyneside that they should have a good and 
economical supply of electrical power, such as they proposed to give 
under the Bill. The prices would be arranged upon what was known 
as the Brighton system, bat not exactly the same as existed at 
Brighton. They proposed a sliding scale, and the prices would come 
down as soon as the ordinary shareholders received 10 per cent, on 
the capital. ; 

Cross-examined, Witnzss said they proposed to begin by putting 
down one generating station at Walisend, and possibly in course of 
time, as the demand increased, they would have to supplement that 
by two other stations. 

The Committee then adjourned. 








LEGAL. 





Tum Janpus Arc Lame anpd Exxrotric Company, LimitTep, 
v. JOHNSON. 


Tua trial of this action was begun by Mr. Justice Farwell, sitting in 
the Chancery Division of the High Courts of Justice, London, on 
Friday last week. Tae claim was for an account of royalties due (and 
the recovery of the amount thereof) under a license to use two 
patents; and the defendants, who counterclaimed for damages, 
pleaded, inter alia, that the articles they had made would 
not, even had there been no license, have been infringe- 
ment of the patents. Mr. Moulton, QO., Mr. T. Terrell, Q.C., 
Mr. J. G. Grabam, and Mr. A. J. Walter (instructed by Messrs. 
Faithfull & Owen, agents for Messrs. Payne, Galloway & Payne, 
Manchester) appeared for the plaintiffs, and Mr. Bousfield, Q O., and 
Mr. J. Hanter Gray (instructed by Mr. George Whale) were for the 
defendants, 5 

Mr. TERRELL, in opening the case, said that the license to the 
defendants was dated March 24th, 1898, and it was a license to use 
two letters patent, Nos. 15,479 of 1893, and 437 of 1895. The sub- 
stantial defence made was that the goods produced by the defendants 
were not made under the license, and would not, if there had not 
been a license, be infringements of the patents, and that no royalties 
were due in respect of them. The defendants also set up an exten- 
oe counterclaim for misrepresentation, and for rescission of the 
icenge, 

Mr. Bousriecp at this stage interrupted with a preliminary point 
of objection. He said that the claim was in respect of a license to 
make and sell “enclosed arc lamps for which the plaintiffs 
certain letters patent, to wit, No. 15,479 of 1893, and No. 
4374 of 1895.” What the defendants said was that at the time of 
the license the plaintiffs did not possess those patents, and those 
patents were not mentioned in the license. The plaintiffs said that 
if they made that representation or warranty, the patents were, in 
fact, controlling patents, and that the plaintiffa became posvesased of 
them shortly after the date of the license. The defendants pleaded 
that the plaintiffs did not own those two particular patents at the 
date of the license. 

Mr. TeRREct, continuing, said that the patents were for enclosed 
arc lights, and turning to the legal coneiderations in the case, Mr. 
Terrell said that when this license was granted the plaintiffs were 
possessed by assignment of the patent No. 4374 of 1895. Then they 
had an agreement to buy the patent No. 15,479 of 1893. The license 
with the defendants was between the Jandas Arc Lamp and Electric 
Company, Limited, and Walter Claude Johnson, the licensee, and it 
stated that in consideration of the royalty of 5. for every lamp made 
by the licensee, the licensors granted to the licensee full authority to 
make, use, and vend erclosed arc lamps for which the Jandus Arc 
Lamp and Electric Company, Limited, possessed controlling patents, 
in 80 far ag related to the enclosing of the arc in two or more globes 
or the equivalent. The license went on to say that the licensees 
should have that right during the term of the patents, and that was 
& point which his Lordship would have to consider because of the 
d:fence which had been raised. The licensees were to affix on # con- 
Spicuous part of every lamp which they manufactured a royalty 





plate which would be farnished by the licensors, bearing a reference 
number and the inscription, “ Under license to Jandus patents.” 
Clause 5 said, “In the event of the licensors failing for a period of 
12 months after their attention has been called to the matter to take 
proceedings against parties who make, use, or sell arc lamps which 
are infringements of the patents owned by them, the licensees shall 
be relieved of further obligation to pay royalty under this agree- 
ment.” Another clause wasimportant. It was this: “The licensors 
hereby undertake that they will not grant in the future any licenses 
to use the patents covered by this license at a less royalty than that 
hereinbefore agreed to be paid by the licensees without making a 
corresponding reduction in the royalty to the licensees.” He drew 
his Lordship’s particular attention to that, because the defendants 
said that the plaintiffs or one of their officials had made a misrepre- 
sentation, and that they (the defendants ) had, acting on the faith of 
that misrepresentation, taken the license. The suggested misrepre- 
sentation was that the plaintiffs had not granted to anybody a license 
upon better terms than those which had been given to the 
defendants; and the better terms that the defendants complained of 
were that the plaintiffs had granted a license to somebody, not at a 
less royalty, but for a shorter period of time, and that the persons to 
whom this latter license had been granted, if the license were deter- 
mined at a shorter period of time thanthe whole length of the 
patent, might thereafter dispute the validity of the patents. The 
clause in question was, “The licensors hereby undertake that they 
will not grant in the fature”—and this threw light on what was the 
probable representation if any was made at all—"to any person 
or persons any licenses to use the patents covered by this license 
at a less royalty than that hereinbefore agreed to be paid by the 
licensees without making a corresponding reduction in royalty to the 
licensees.” The license was to apply “to all forms of double enclo- 
sure.” This was what was granted, and this was what the defendants 
might do, although the patents were not named init. It was “that 
the license should apply to all formsof double enclosure except that 
made with the particular arrangement adopted by the Jandus Arc 
Lamp and Electric Company, Limited, namely, a fixed outer globe 
closed at the topand the inner globe removable through valve at the 
bottom ”’—that wasat the bottom of the fixed outer globe. What the 
defendants were therefore licensed to do was to make every form 
of lamp with double enclosures with that single exception. The 
license further stipulated that nothing contained in it should confer 
upon the licensees the right to use the carboo feeding mechanism 
as described in the licensors’ patents, and further that the licensees 
should not during the continuance of the licenge, norat any time after 
the determination thereof, dispute the validity of the said letters 
patent on any ground. That wasthe license. There was no question 
as to the plaintiffs’ title regarding No. 4374 of 1895. Then there 
was this agreement of March 23rd, 1897. It was between the Hlec- 
tric Arc Light Company, hereafter called the yendor company, and 
the Jandus Arc Lamp and Electric Company, hereafter called the 
purchaser company. It set forth that “whersas by an indenture of 
assignment dated March 18ih, 1897, between William Phillips 
Thompson of the firat part, the purchaver company of the second part, 
and the vendor company of the third part, the said W. P. Taompson 
had assigned at the request of the vendor company Thompson’s 
patent No. 207 of 1896 to the purchaser company, and whereas 
the vendor company claim to have certain rights in the patent known 
as the Howard patent No. 15,479 of 1893, which rights the 
vendor company believe to be the avsolute rignt to ask for an assign- 
ment of the said Howard patent”—it turned out afterwards that 
they did have that right—“ it is hereby agreed (1) the purchaser com- 
pany will on the signing hereof pay to the vendor company the sum 
of £2,500; (2) the purchaser company will pay to the vendor 
company a farther sum of £1,:00 upon the vendor company 
assigning or obtaining an ment to the purchaser com- 
pany of the said Howard patent, No. 15,479, of 1893.” The 
vendor company had the right, and as soon as that was ascer- 
tained they executed the assignment to the plaintiffs, who paid 
the £1,500, That document was dated March 23rd, 1897, and was, 
therefore, a good deal in advance of the license, which was dated 
March 24th, 1898. 

Mr. Justice Fanwett: What is the date of your assignment? 

Mr. TmRex.: April 27th, 1898. There was an antecedent assign- 
ment to the Electric Arc Company. 

Mr. BousFigxp said that the point was, had the defendants on March 
24th, 1898, a license under the patent of 1893 ? 

Mr. Jastice FanwExu : What you are granted is a licence for all the 
lamps for which the Jandus Company possessed the controlling 
patents. Did they possess controlling patents? They did in equity, 
because they had the contract. 

Mr. T#RRELL, resuming, said that under the license the licenses 
was not bound to do anything. If he did anything, then the plaintiffs 
had to establish that he had done it, and if they did so, then they 
were entitled to an account of royalties. The patent of 1893 was the 
more important, but if they got the defendants within one, that would 
be enough for the purpose. The specification of No, 15,479 of 1893 
was entitled “Improvements in electric arc lamps,” and the sixth 
claim was for “ an arc lamp having its arc enclosed in a transparent 
or translucent envelope closed air-tight at all points below the arc, 
and provided witha plug at the top having a closely fitting feed 
opening for the positive carbon.” Tnat was one of the things the 
defendants was licensed to do, and he (Mr. Terrell) would show that 
he had done it literally. Then there was avery curious defence to 
the eifect that hedid not want to dispute the validity of the patents 
because, being a licensee, he could not do so; but he would produce 
specifications against the plaintiffs, and he devised this scheme of 
quoting specifications, and said he would do so by way of construc- 
tion, so as to limit and reduce the scope of the patents. Bat there 
was authority to show that that could not be done. Ia Olark v. Adie 
it had been settled and decided that they could not do that, 
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Mr. Justice Fanwii: It seems to me to be an iodirect way of 
allowing « licensee to attempt to impeach the patent. 

Mr. TusRELx concurred. He submitted that the defendants had 
acted under this patent, and was stopped from saying anything about 
ite validity. Then with reference to the 12th claim in the specification, 
the plaintiffs said that the defendants had alsotaken that. It was 
“an arc lamp, having its arc enclosed within a transparent or trans- 
lucent envelope, an auxiliary transparent or translucent envelope 
closed on all sides surrounding said arc-enclosing envelope, and 
openings in the envelopes, whereby the two sides of the arc-closing 
envelope are maintained at a comparatively uniform temperature, 
and fracture is avoided.” With reference to the first claim, his 
Lordship would see that it was limited to the claiming of a combina- 
tion of a transparent envelope provided with certain things. The 
12th claim dealt with two enclosing envelopes one within the other. 
The defendants had taken both. Then with regard to patent No. 4374, 
the claim which the plaintiffs said that the defendants had taken was 
claim 1: “In an arc lamp, prolonging the life of the carbon by 
enclosing the arc within two or more chambers so arranged that the 
upper part of the outer chamber is made airtight, or nearly so, while 
the lower part permits some communication with the outer atmo- 
sphere, and the inner chamber permits a limited communication 
between its interior and the gaseous contents of the outer chamber 
or chambers, the combination of the chambers being so devised as to 
surround the arc with inert or non-oxidising gases, and prevent or 
minimise the access of the oxygen of the air to the carbons as herein 
set forth.” 

Mr. Justice Farwmt : Does that differ from the otherone? Is 
it not the same thing very much ? 

Mr. TERRELL eaid it was practically the same thing, but with im- 
provements. But he wanted, if he could, to avoid going into any 
science in this case. What the plaintiffs had done was, that they 
had bought one of the lamps which defendants had made, and he 
would now cali Mr. Olerk to tell the Oourt what it was. 

Mr. Justice FanweLu: What does “ Jandus” mean? I have heard 
of Janus. 

Mr. Moutron : “Jandus” is the unfortunate name of a fortunate 
man. 

Evidence was then called, and Mr. Dugald Clerk was examined 
and cross-examined, but we do not consider it necessary to publish 
his evidence, which was mainly confined to details of construction, 
and his Lordship had said the validity of the patent could not be 
contested. 

Mr. BovusFimtp : As a licensee, your Lordship sees that this present 
objection to validity comes at a point of date prior to the time I was 
licensee. I say you have cheated me into a position, in which you 
have made me licensee, by telling me you had got controlling patents, 
whereasthe fact is that you have got patents which are for the merest 
trifles and details, and do not prevent the world at large or give any 
monopoly at all with regard tothis manufacture. That is my position. 
They have induced us‘to put ourselves in the position of licensees by 
telling us they had patents. They were never named to us, and we 
did not know what they were. We had to take it on trust from them, 
which would enable a monopoly of these double enclosed globes to 
be maintained. It turns out that the idea was quite an old one, that 
they can only maintain these patents for very trifling details, and 
that they are not controlling patents because, on the existing state of 
knowledge then whether this patent be good or bad, there were a 
number of forms of double enclosed gas lamps which were known 
and open to anybody to make. That is my position. All I want to 
succeed upon is to show that these patents are so narrow that no 
monopoly could be given by them at all. They are only good for some- 
thing which is very narrow indeed. 

Mr. TERRELL said there was a claim and counterclaim. On the 
claim the plaintiffs had to establish that the defendants had done 
something that was within the patents. On the counterclaim they 
claimed rescission of the whole agreement, and to claim rescission of 
the whole agreement would go to the root of the action on the claim 
as well as the counterclaim, because if the Court rescinds the agree- 
ment, there is no royalty due at all. 

After some further discussion, his Lonpsuir said it occurred to him 
that they ought to take the counterclaim first. 

Mr. TeERELL felt that that would be the best plan. He wanted 
Mr, Clerk to go out of the box and for his learned friend to open his 
claim and establish that the plaintiffs made the representation, and 
that he acted on the faith of that representation. When he had dore 
that he would be entitled to call witnesses to prove the represen‘a- 
tion was untrue and these were not controlling patents, and then he 
would be entitled to cross-examine Mr. Clerk. 

His Logpsuip: You offer to recall Mr. Clerk ? , 

Mr. TzreEci: Yes, I will recall Mr. Clerk for that purpose, to be 
cross-examined, 

His Lorpsuie : What do you say to that Mr. Gray ? (Mr. Bousfield 
having left the Court). 

Mr. Gray: I cannot object. The only purpose we had in cross- 
examining is that while we have the witness in the box we want to 
get all we can from him. 

Mr. Gray then proceeded to open the defendants’ counterclaim. 
His Lordship, he said, would notice in the recital that the plaintiffs 
guaranteed that they possessed controlling patents. If he could 
satisfy his Lordship that the defendants acted upon that representa- 
tion in executing the license, of course he was entitied to rescission. But 
there was another ground in the amended pleadings which he submitted 
was & separate ground for rescission even if he failed on that parti- 
cular ground. He thought it would be desirable at the present 
stage to call his Lordship’s attention to the letter to show exactly 
what the plaintiffs undertook. Paragraph 5a of the amended defence 
said that “ while the negotiations for the said license were proceed- 
ing, one Bernard Drake, acting as agent for the plaintiffs, wrote to 
the defendant a letter dated March 15th, 1898.” This letter ran: 


“T send you herewith the clauses accepted by the other licensees to 
which you refer, and trust you will now get the license signed with 
these alterations. I give you my assurance that these terms are the 
best we have allowed to anyone, with the — of course, of the 
Stewart Company, who, as you know, were the first people.” The 
rest of the letter was not important. That letter of March 15th, 
1898, was in answer to a letter dated March 10th, 1898, from the 
defendant to Mr. Drake. In that letter the defendant wrote, “Give 
me your assurance that the license that you ask me to sign is pre- 
cisely the same as that signed by the other licensees,” and the 
answer to that was, ‘I give you my assurance that these terms are 
the best we have allowed to anyone.” Counsel asked his Lordshi 
to say that the intention of that paragraph in the letter of 

15th, 1898, was to convey to Mr, Johnson the impression that the 
— were, if not identical, the best that had been given to any 

icensee. 

His Lorpsutp : Certainly the best, but I do not think it was intended 
to say they were the game. 

Mr. Gray, continuing, said that his Lordship would see that if his 
construction was right—if the undertaking given by Mr. Drake was 
one that went beyond Clause 6 of the license as regards the amount of 
the royalty—then any clause which enabled any other licensee at any 
time or under any circumstances to dispute the validity of the 
= or patents, was a clause batter than the one the defendant 
had got. 

His Lorpsuir: I understand your objection to be this: A licensee 
cannot dispute the validity of the patent; it is beneficial for a licensee 
to be able to dispute the validity of a patent, and therefore, the 
shorter the license the more beneficial it is; but the result of it 
— be—no license most beneficial. That cannot be the meaning 
of it. 

Mr. Gray said that after the expiring of the license, the licensee was 
of course, entitled to dispute the validity of the patent unless he had 
undertaken not to dispute the validity, not only during the term of 
the license, but afterwards. ‘ 

His Lorpsure: Do you say that some other licensee had gota 
license without the terms “ nor at any time after the determination 
thereof.” 

Mr. Gray: I say that he had not only that, but that he had power 
to determine the license within three years after the license had been 
granted, and he could dispute the validity of the patent if he chose. 

His Lonpsuie: Very well, then there are two points on re- 
sentation, the one isas to “on best terms,” and the other as to 
being controlling patents? 

Mr. Gray: Yes. 

His Lonpsuir: Of course, you have to call Mr. Johnson to show 
that he see they were controlling patents, and that he relied 
upon it 

Pur. Gray: If your Lordship pleaser, then I had better call him 
at once. 

Mr. WatTzR Craup Jonnson, examined by Mr. Gnay, said he 
was the defendant and traded as Johnson & Phillips. He was 
probably the largest manufacturer of arc lamps in the country. 
He entered into negotiation with Mr. Drake, the agent of the 
plaintiff company in connection with the license. The negotiations 
were carried on partly in writing and partly verbally. He obtained 
a draft of the license sometime before February 9th, 1898. It contained 
the words thatthe Jandus Company owned controlling patents. The 
form was printed. Before signing the license he had not seen the 
licenses given to any other licensees. He expected that the patents 
were controlling patents. If he had known that the patents were not 
controlling patents, he would not have executed the license. 

Oross-examined by Mr. Mounron: Your connection — with the 
Jandus patents, both English and foreign, was a very intimate one, 
was it not ?—Well, I think you possibly know to what extent I was 
interested. 

His Lorpsuir said that he did not. 

The Wirnuss replied that he was a shareholder in the English 
Jandus Company. He was engaged in forming a company to work 
the patents in France, and was one of the vendors. He received & 
quantity of shares fully paid up. He did not pertonally see the pro- 
spectus with regard to that company. He should think there must 
have been a prospectus issued. There must have been. He might 
have a copy of it at home. The French company was formed in 
February, 1897. He might have manufactured 500 lamps for the 
English company. The company had more orders than they could 


compete with, and asked witness to assist them. He knew Mr. Drake 


well, and had gone into the matter with him at the time of forming 
the company. He was aware that the company were getting the 
Howard patent at that time. It might be that he knew they were 
getting it early in 1898, He thought that Drake told him at the time 
they were in negotiation with a man named Marks about the Howard 
tent. He knew it was a question of getting it from Marks. He 
om that the plaintiff company had the Barton and Jandus patents 
and knew that they were getting the Howard. There was no other 
which they possessed so faras he knew. He knew it was to be a 
combination of the Howard, Barton, and Jandus ts. He was 
chiefly concerned in the actual turn-out and sale o the lamps. He 
would not go so far as to say that the plaintiffs practically monopo- 
lised the market at that time. They had certainly the lion’s share 
of the trade. He doubted very much whether they had a monopoly 
of the trade now. He thought they were losing it very rapidly. 
Will you tell me a single big maker who is not a licensee of theirs? 
—I shail have to refer you to my commercial assistant. I cannot 
go into matters of that kind. I manufacture other things besides 
lam) 
Further cross-examined: He could not mention the name of & 
single large maker of enclosed arc lamps who was not a licensee 
the plaintiffs. The question whether or not a & was @ COD- 
trolling patent or not was a matter of opinion. cause of com- 
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plaint was that his license was not what Mr. Dcake represented it 


to be. 

We will see aboutthat. First of all your license was for the whole 

eriod ?—Yes. 

You have got all we can give you, have you not ?—Yes, too much. 

Killed with kindness, in fact?—Yes; of course, I want to escape 
from it, undoubtedly. 

Cross-examination continued: He did grumble about having the 
license given for the whole term. He wanted to be on the same 
terms a3 everybody else. 

You wanted it for the whole term ?— My letters show I did it to 
please Mr. Drake. 

You say this was not a commercial but a charitable act ?—No, I say 
that Mr. Drake repeatedly asked me, and at last I fell. 

The Witness stated that the license to the General Electric Oom- 
pany was better than his because they could escape being bound by it, 
and he could not. He, of course, knew what was in the document 
before he signed it. 

At this stage the hearing was adjourned. 





Farther cross-examined, the Witness stated that he had spok2n to 
Mr. Drake about the royalty. He (witness) was concerned that no 
one should have a lower royalty than himself. What he did was to 
oblige Mr. Drake. At least that was one of his reasons. There was 
a clause that the royalty should cease in the event of the patents 
being declared invalid by a Oourt of Competent Jurisdiction. 

Rvexamined by Mr. Bousrrmxp: If the patents had been con- 
trolling patents, it would, in his opinion, have been a profitable thing. 
In his view, the license was a burden to him. He thought the 
majority of the licensees considered it to be a burden. The General 
Electric license was a license for the full term, but there was the 
option to terminate it after three years on six months’ notice. . In his 
view that was a material difference. If he had known that some 
other licensee had a license for the full term with an option to 
terminate at the end of three years, he would not have 
signed the licznse which he did sign. He understood that 
the assurance he required as to his license being the same as 
other people’s was given to him. In his view it was an important 
advantage to have the option of terminating the license at the end of 
three years. If he had that advantage now he would be very well 
content with his license. 

The evidence of the Witness having concluded, his Lonpsurr said 
he could not see that the misrepresentation was made out. 

Mr. Bousrigyp said he should like to call a Mr. Wunderlick on 
this part of the case. 

Mr. WUNDEBLICE, called and examined, said he was formerly in 
the employ of the Jandus Oompany, but subsequently was employed 
by Messrs. Johnson & Phillips. He had had a great deal to do with 
enclosed arc lamps, and became very expert with regard to that sub- 
ject. He had himself made some inventions with reference to double 
enclosed lamps, and had made investigation in the field of patents 
and so on, and he gave the defendants the results of his investigations. 
He had studied the Howard patent with others, and came to a con- 
clusion adverse to the validity of the patent. He informed Mr. 
Howard of that in July or August, 1898. 

This closing the evidence on the defendants’ counterclaim, Mr. 
BousFimnD submitted that the misrepresentation was embodied in 
the contract itself. 

His LorpsHir: Omitting the word “ controlling,” do you say that 
there is a representation that the patent was a valid patent then? 
It isa grant of the use of existing patents. There is no misrepre- 
sentation thep. They are merely descriptive words. 

Mr. BousFrarp remarked that a controlling patent need not neces- 
sarily be a valid patent. The learned counsel submitted that Mr. 
Johnson had given his evidence with the greatest fairness. At the 
time the license was granted the matter was an unimportant one to 
him. His firm did not go into the matter of these lamps for 12 
months after the license was granted. Messrs. Johnson & Phillips 
made other things besides lamps, and one could quite understand 
that this would be a very trifling thing to him at the time wben the 
license was granted. Although Mr. Johnson could not remember the 
exact conversation.which he had with Mr. Drake, the impression 
he got from the conversation was very clear. 

Mr. Justice FARWELL ssid that the onus lay on Mr. Bousfield to 
prove misrepresentation, and he had not done so. é 

Mr. Bousrimxp said that although Mr. Johnson could not speak 
with certainty as to the details, yet he was certain that the basis of 
the whole negotiation was that he was to get “controlling patents,” 
and there care in the importance of the draftagreement. That con- 
firmed the defendants’ view, because the words therein defined the 
patents as being controlling patents. It was a description of what 
the defendants were purchasing. This was a sale of rights by descrip- 
tion, just the same as the sale of goods by description, and the descri p- 
tion was the result of the prior negotiations. The whole basis of the 
thing was that the defendants were to get rights under controlling 
patents. He was not able to give the details of interviews upon the 
subject, but the defendants were able to give the general result. If 
this license could have given the defendants valid protection, he would 
not be there fighting now to get rid of it, 

Mr. Gray, following Mr. Bousfield, submitted that the words “ con- 
trolling patents” meant something more than a mere adjective applied 
tothe word “patents.” The plaintiffs could have said that they 
possessed “ patents,” but with the qualifying word they implied that 
their patents could control the market and prevent any other double 
enclosure lamp at all. Then the terms were to be the best given to 
any other licensee. 

His Lorpsuip, after pointing out that the defendants themselves 
had disclaimed any imputation of fraudulent intention in the repre- 
sentations made to them by the plaintiff.’ agent, said that the 


counterclaim sought to set aside this liccnse on the ground of mis- 
representation. It was said that at the time of the license 
being entered into the plaintiff company did not possess con- 
trolling patents. What controlling patents were, was, perhaps, 
not altogether plain; but however that might be, that was 
the only representation alleged, or that it had been open to 
the defendants to allege, and it was reasonally plain on the evidence 
of the defendants that they did not remember any other representa- 
tion having been made to them. He (Mr. Justice Farwell) held as 
matter of construction that there had been no misrepresentation at 
all. The fact was that the defendants knew a great deal about these 
matters, and it appeared plain to him that what he was dealing with 
were patents merely described as controlling patents, meaning the 
Howard patents and nothing else. He understood that no one else 
could make enclosed lamps in this country, which showed that he 
held these patenta to be valid patents. As to the letter asking an 
assurance for a license which should be on precisely the same terms as 
those given to other licensees, it was only fair both to Mr. Drake and to 
Mr. Johnson to say that there seemed to have been no intention on 
either part to deceive. Mr. Drake gave the assurance that the terms 
he was offering were the best that his company gave to anybody 
except Stewart, who, as he informed the defendants, were the first 
people. The Electric Lighting Company could at the end of three 
years put an end to their license, and they were freed from the con- 
dition put upon other licensees that they should not contest the 
validity of the patent on the termination of the license. The 
defendants now complained that while they had to run the whole 
term of the license they bad not a similar provision; but it was quite 
plain that at the time when they took that license they were anxious 
to get it for as long as they could because they thought it was a good 
thing. They knew as much about the matter as Mr. Drake did, and 
the suggestion that if they had known about that proviso in the 
license to the Electric Lighting Oompany they would not have 
accepted the license, his Lordship could not adopt. His Lordship 
was, therefore, of opinion that the license was given on the beat 
terms, and, therefore, he must dismiss the counterslaim with costs. 

His Lordship then heard farther evidence on the plaintiffs’ claim 
ia the action. 

Mr. Duaarp Oxmek recalled, and further cross-examined by Mr. 
Bovusrietp with reference to Howard’s patent. He said that pre- 
cautions were taken in that specification for enclosing it airtight by 
means of a washer, which was nipped in with screws and other 
equivalents. 

Now, I put it to you that, having regard to the knowledge at this 
time, “closed airtight at all points below the arc” means closed air- 
tight in the manner described in this specification ?—Well, I do not 
think so. I think it means closed airtight in any way. 

Mr. Jas. Swinpugne, examined by Mr. Mouton, said he had read 
the Howard patent. With reference to the 6th claim, the arc 
lamp had ita arc enclosed in a transparent or translucent enve- 
lope. Itwas closed airtight at all points below the arc, and was 

rovided with a plug at the top, having a clozely fitting feed opening 

or the positive carbon. In his opinion it fulfilled the description of 
Claim 6. In Claim 12 the arc lamp had obviously “an auxiliary 
transparent or translucent envelope enclosed on all sides, surround- 
ing said arc-enclosing envelope.” It had feed openings in the 
globes, and the whole arrangement gave that. 

Gives that effect ?—Yes; but that is not the result of the feed 
openings. 

You meant “ whereby the two sides of the arc-enclosing envelope 
are maintained at a comparatively uniform temperature and 
fracture is avoided” describes the effect of the whole combination ?— 
Yes; ian auxiliary transparent or translucent envelope closed 
on all sides surrounding said arc-enclosing envelope, and feed 
openings in the envelopes, whereby the two sides of the arc- 
enclosing envelope are maintained at a comparatively uniform tem- 
perature and fracture is avoided. 

Therefore we made in accordance with the claim ?—Yes. 

His Lorpsuip: You do not ask about the other specification ? 

Mr. Moutton: No, I do not rely on that. 

Oross-examined by Mr. Bousrigxp: I put it to you that what this 
specification means by “closed airtight” is such sirtightness as 
you would get by the insertion of a washer ?—No, that is what the 
patentee detcribes, but as it is comparatively open at the top, it is 
obvious that what he means is really that it is closed so that there 
shall not be an in and out draught of air at the bottom, so that the 
communication with the outer air shall be practically all af the fop. 
It is not necessary to close the bottom so as to stand pressure or 
make it contain water or anything of that sort. 

I put this to you—of course, I only put it for my friend to object 
to it.—I put it to you that the same interpretation of these words 
“closed airtight,” and ‘a closely fitting feed opening,” which 
justifies you in saying that it is within their claim would equally 
justify you in saying Beardlee, also, which is before, is within the 
claim ?—I do not remember Beardlee’s lamp. 

Mr. Moctton: I object. 

His Lorpsuir : I am afraid it is within my former ruling. 

Mr. Bousriarp: Yes, of course it is, my Lord, if my friend objects 
to it. I¢ is only to make my point clear. 

Cross-examination continued: With regard to Claim 12, the Wrr- 
ness said he did not think it chokes in the sense of preserving any 
— inside the globe. The only result of that communication 

ing along through the top of the lamp, would be that you would no& 
get much convection. If the air expanded inside, it would get out 
perfectly freely, but you would not have draughts in and ont. 

Mr. Bovusrig~p: Do you say in your view that our envelope 
is, within the meaning of that claim, an envelope closed on all 
sides ?—Yes; I think so. 

Re-examined by Mr. Mouton: Just tell us what the object of the 
airtightness at the bottom of the envelope is?—The inside of the 
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envelope, when the lamp is working, is fall of exceedingly hot gas, 

and if you gave it a chance it would act like a lamp chimney, the 

cold sir would get in at the bottom and the hot sir. go out at the 

top, but by closing it at the bottom you prevent apy circulation 
rough it, 

For that purpose is the lamp of the defendants practically air- 
tight at the bottom ?—I think so, certainly. 

Are you speaking of the outer globe ?—No, the inner globe. 

Is that for the purpose of substantially preventing air ‘passing 
through ?—I do not know what its purpose is, but it does prevent it, 
and if the grinding is not absolutely true, if you look at that lamp 
you will find that the top and bottom can move slightly, so as to fit 
any untruth there may be in the grinding. 

So that, aye or no, is that practically airtight ?—Yes. 

Now with regard to the space at the top, kindly look at page 4 of 
the specification, the last words before the claims: “The narrow 
opening before the positive carbon, between the latter and the 
metallic plug or thimble, permitting egress of heated gases.” Does 
that point to a narrow opsning between the carbon and what con- 
teins it?—Yes,I think he has no valve there. He wants an opening, 
wes“baag either has it through a valve or has it round the sides of the 
carbon. 

He says vou may have it round the sides of the carbon, or through 
a valve ?—Yes. 

Considering that, is the space that there is round the carbon 
excessive, 80 as to be out of harmony with the description in the 
7? ee ?—No, I doubt whether it is as much as is shown in 

g. 5. , 
And if you look at page 3. “In my lamp, however, the enclosure, 
although practically tight against ingress of air, allows a steady out- 
flow of gases from the lamp.” Does that accurately describe what this 
does ?— Yes. 

ene But that is a reference to the action of the 
valve 

Mr. Mouton: Yes; but he says at the end that it is instead of 
the valves. 

Mr. Justice FaRwELL: Yes. 

Res-examination continued: The narrow opening had to do what 
the valve did, or nearly so. They both were amply svfficient to pre- 
— any convection, that is, any gas flowing in and out at the same 


e. 
This ended the examination of the plaintiffs’ witnesses, and a long 
legal discussion followed as to the formal proof of documentr. 
At this stage the further hearing was adjourned. 
On Monday his Lordship gave judgment for the plaintiffs, on the 
claim for the accounts, and for psyment of the royalties and costs. 
We shall publish Monday’s proceedings next week: 


(To be continued.) 





Crry or Lonpon Exxzcrric Liaut;Company, Limitsp, v. 
Mayos, &c., or Lonpon. ! 
JUDGMENT. 
On Thursday, May 3rd, Mr. Justice Fanwewx delivered judgment in 
this action. He pointed out that by contracts entered into in 1890 
and 1891, the Commissioners of Sewers contracted with the Brush 
Company for the lighting of certain parts of the City with elec- 
tricity. Those contracts were subsequently assigned to the present 
plaintiffs. By an Act of 1897 the whole duties and responsibilities 
of the Oommissioners of Sewers were devolved upon the Mayor, 
Aldermen, and Corporation of the City. The present question arose 
on the construction of the City of London Sewers Acts of 1848 and 
1851, in which it was set forth that no person being a Commissioner 
should be, directly or indirectly, interested in any contract entered 
into with the Commissioners, otherwise the contract would be null 
and void, and the Oommissioner committing the offenca would be 
liable in a penalty of £100 for each offence. It was admitted that at 
the date of the contract some Commissioners were shareholders in 
the company. The Oourt could not set aside an Act of Parliament, 
even although its application might involve hardship; but if 
there were two possible constructions, then the Oourt might 
adopt the more reasonable of the two. In his opinion the 
Act contemplated contracts of two sorts, construction. contracts, 
and contracts for supply of—say, water, gas, or otherwise, 
In his Lordship’s opinion, the distinction between the power to enter 
into construction contracts and the power to contract for the supply 
of light or water was reasonably plain. But it had been said that the 
contracts in this case contained clauses which made them construc- 
tion contracts. In his Lordship’s opinion that was not so. The 
powers were given by provisional orders under certain Electric Light- 
ing Acts. The works connected with the supply remained the pro- 
perty of the plaintiff company, and the contracts were not construc- 
tion contracts within the meaning of the Sewers Act of 1848. As to 
a Commissioner being “ interested,” the Act of 1851 provided that no 
person being a Commissioner, who was a shareholder in a lighting 
company, should ba eligible to sit or vote as a Commissioner while 
such a contract was under discussion by the Oommissioners. 
Bat to ssy that because a Commissioner was a shareholder, and there- 
fore that the contract was null and void ad initio, would ba unreason- 
able. The Commissioners were 91 in number, and the Oommon 
Council numbered more ; and that argument might mean that if one 
of them had held a single share in a gas company, the contract with 
that company might at any moment be voided, and the result might 
be the absolute prohibition of the use of gas or electric light in the 
City. Again, assume that a company had spent a large sum in supply- 
ing the City with electric light, and it was subsequently discovered 
that one Councilman had had a single share, should the whole con- 
tract be void. As there were two alternative constructions capable 
of bzing put upon the Acts, he adopted the reasonable one, and made 





the declaration asked for by the plaintiff company that the contracts 
were good. The defendants would be ordered to pay the costs of the 
action. 





CHamBERLAIN & HookHam v. THE CORPORATION OF Braprorp, 


In the Obancery Division of the High Courts of Justice on Tuesday, 
Mr. Justice Farwell commenced the hearing of the action by which 
the plaintiffs, Messrs. Chamberlain & Hookham, seek to restrain the 
Mayor and Oorporation of Bradford from infringing a’ patent for 
electric light meters held by Mr. Hookham, and numbered 4,225 of 
1885. Mr. Moulton, QO., Mr. A. J. Walter, acd Mr. Gray repre. 
sented the plaintiffs ; and Mr. Oripps, Q O0., Mr. Bousfield, Q.0., and 
Mr. Graham represented the defendant Uorporation. 
Mr. Moutron, in opening the case, said that the action was brought 
by the plaintiffs on letters patent, No. *4,225* of 1885 (two stars), 
which were granted to Mr. George Hookham, and the defendants 
were the Mayor and Corporation of Bradford. The patent was for 
an electric meter—that was ‘o say, an instrument which registered 
the amount of electric energy supplied on an electric lighting circuit 
to a house, or to any other establishment, which took the ane of the 
gas meter in connection with the electric incandescent light. This 
patent had stood the test already of an action before Mr. Justice 
Wills, who supported it, and all the defences conceivable and incon- 
ceivable, were raised in the present case, including some which were 
decided by Mr. Justice Wills. He did not propose, in his opening, to 
deal particularly with those defences, bzcause he had the certificate 
of validity already, and he did not know on what particular por. 
tions of the defence his learned friends would rely. Many of 
the points raised were points of law, and on these this Court would 
follow the decision of a Court of co-ordinate jurisdiction. The 
patent was for an electric meter to measure the quantity of electric 
light supplied. Such an instrument was a necessity. Accurate 
measurement of the electric supply was a condition necessarily pre- 
cedent to that supply upon a commercial basis. They had to con- 
sider what was to be the measure and how it was to be measured, 
Legislation in connection with electric supply had dealt with force 
and not with matter for electric sale. Electricity had no substance, 
weight, shape or size. It was pure force, but not force which always 
manifested itself in — form. For instance, electrical cur- 
rents might be created to any extent. In the Rucker case the Cout 
went into questions of current and pressure, but the power was 
indestructible and illimitable. What they had to do was to realise 
thatthe measure of power could change its balance, and that the 
essence of a useful system of supply was, that it should be kept ata 
uniform pressure, and well-managed companies kept their supply 
within 1 or 2 per cent. of the proper pressure. What he had to deal 
with was the measured quantity, and that phrase could be used with 
accuracy in two totally different senses. In one it had been 
used by all electricians in every laboratory since electrical 
science was started—galvanometers, which told the siz3 
of the current. But that was not all that was wanted. 
Io measuring the electric supply they wanted to know not only the 
quantity supplied at one moment, but the total quantity supplied at 
any given point—not the rate of the current at any moment, but the 
total effect of acurrent which was going on for a considerable time; 
and it was quite clear that the very unit in which they were going to 
express the matter ought to be defined. ‘' Quantity of electricity” 
was an idea which, although necessary for theoretical purposes, was 
most unhandy for practical life, and so they reckoned total quantity 
of electricity by the current ranning for an hour, and thereby took 
the standard of current. They reckoned it by ampere-hours—that 
was to say, the amount which one ampere would carry along ina 
whole hoar. The ampere-hour, therefore, became their unit of total 
quantity, and so they could measure the size of a current running for 
a long time by the ampere-hours. Legislation with re to electric 
lighting recognised this by establishing Board of Trade units, which 
were for 1,000 ampere-hours. So far he had been dealing only with 
the current, and current told them very little about the amount of 
supply. Now, the Board of Trade unit was one of 1,000 amperes at 
1 volt pressure. He would take it that the standard pressure at which 
all these systems were worked was 100 volts, ao that the Board of Trade 
unit corresponded to 10 ampere-hours at that pressure. They, there: 
fore, hadto measure the quantity supplied in terms of ampere-hours. 
If they had that, they had an accurate measure of the energy that 
was passed in, and how were they to do that? By the galvanometer 


* they could measure the advent of the current, but the task of addiog 


up what was done required a totally different class of machine. 
Edison thought of this idea, but the only practical field was that of 
constant pressure, and Edison’s device worked very fairly, but only 
as a pioneer idea, There therefore remained a hopefal fiald for 
designing a proper meter. He would show the Court a rough model 
which he hadof adynamo. There was a part which revolved. It 
was called thearmature. There was 8 magnet between the parts in 
which it revolved, and they were made a magnet by a coil at the 
bottom. When a current was passed through that coil, the coil itself 
became & magnet, and so there had been made a strong horse- 
shoe magaet. Then there were twolittle strips of copper resting on 
the angle of thearmature. If these were connected with a source of 
eleciric current which would go down them, and then pass the commu- 
tator, which was part of the axle, and which was what the little strip 
of copper touched, then the electric current passed from it round the 
coils. The effect was to make each of these a magnet, but the wires of 
the three magnets were so arranged as to make one magnet with its 
north pole vertical upwards, and then there was the south pole 
operating with the result that the magnet moved over in 
order to get into its proper position. There were & 
north pole and a south pole, which attracted or re 

each other; but no sooner did they move over than the electric cur- 
rent came in by a different door, through a section of the commu: 
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tator, and the north pole, therefore, was always in a position where 
it could stop. That was the theory of the dynamo, and the strength 
with which it could be turned round depended clearly on the 

itude of the current which went into the armature. It they 
kept the outside magnet quite constant, and measured the twist, and 
saw how much it was attracted, then they could get an indication of 
the current at the moment, But still they were as far as ever from 
measuring the total amount. The next step taken for measuring the 
amount supplied over a long period was really a plain and simple 
idea. Suppose they talked about an Atlantic liner driven at 9 miles 
an hour, they would burn probably about 30 tons of cral aday. If 
they wanted to go 18 miles an hour, they would burn 300 tons a day. 
The doubling of the speed would require 10 times the amount of 
coal. The illustration showed that they could not trust to the dis- 
tance to indicate the amount of coal consumed ;.and in electricity the 
fact that they got something which was bigger when the current was 
bigger and smaller when the current was smaller, did not show them 
the amount of the current. I¢ was, therefore, necessary to have a meter, 
something showing results proportional to the twists. All they needed 
to look for was something which, at a steady rate, did something in 
proportion to the current, and the steady rate, or equilibrium rate, 
was just when it did all that it could, and got the energy from the 
current to do it. The steady rate was proportional to ‘the twist. 
People thought of various methods. Sometimes they said they would 
make the rotating armature paddle in water, because the faster they 
tried to go, the greater the resistance, and therefore if they doubled 
the current they would make it go faster, only in proportion to the 
resistance of the twist. Tae instrament before his Lordship recorded 
the total amount of the current. Mr. Hookham was the first person 
who used the principles in the combination now before the Court in 
such & manner as to make a practical meter, and that was practically 
the judgment of Mr. Justice Wills. He (Mr. Moulton) had pleaded 
on this subject before Mr. Justice Wills with some earnestness, 
because when he had his first iostallation at his own house, 
he had found that his first account was 95 per cent. wrong. 
But to proceed, the meter ought to start very willingly 
and with little force, otherwise there would be a supply 
which would not be recorded, and therefore it would not be accurate. 
The meter must algo rapidly take up its steady rate. There must b; little 
mechanical friction of the pivots, because that would blur the accuracy 
of the registration. Mr. Hookham early recognised that what they 
had to do was to increase as faras possible the supremacy of electrical 
forces, and diminish as far as possible the interfering forces. He was 
the firat to discover how to produce a practical meter of this kind, 
aud the success of it had been very great indeed. His Lordship had 
before him the meter exactly as it had been drawn in the specifica- 
tion. The principle was still the same. Any changes were changes 
of detail or of greater perfection of workmanship, and the meters had 
won for themselves high estimation as exactly accurate registers of 
the total amount of electricity supplied. He would now have to 
refer to the provisional specification, because, notwithstanding the 
decision of Mr. Justice Wills, the question of disconformity was being 
raised by the defence in this case. 

Mr, Ontprs said he did not raise disconformity in the ordinary 
sense of the term, but on the construction of Claim 3, and in connec- 
tion with that, the provisional specification was important. 

Mr. Moutron then read portions of the provisional specification. 
It was in the name of Mr. George Hookham :—“ My invention con- 
sists of the improvements hereinafter described in electricity meterr, 
parts of the said improvements being also applicable to dynamo 
electric generators and motors. My said electricity meter consists 
essentially of an electro-motor with constant, or nearly constan", 
field, the armature carrying the current to be metered, and an electric 
brake, consisting of a mass of metal in the form of a disc cylinder 
or other figure of rotation rotating in a magnetic field in such a 
manner as to have ‘eddy ’ or so-called ‘ Foucault’ currents generated 
init. When all other work done by the motor is negligible com- 
pared with that done against ‘eddy’ currents, the speed of rotation 
of its armature is directly proportional to the armature current. The 
electro-motor may be of any convenient kind or form. It may, for 
instance, have a drum ring or disc armature.” That describ:d the 
three forms of armature. The drum was invented by Siemens, the 
ting by Gramme, and it was not exactly known who devised the disc. 
The disc armature in question was not a drum, it was not a ring, but 
it wae an arrangement of wire put quite flat. (The learned gentle- 
man exhibited the apparatus to the Court.) Resuming, Mr. Moulton 
said that the specification preceeded to say :—" Or it may consist of 
& simple solid disc or cylinder rotating between magnetic poles. In 
the latter case, however, I prefer to use two thicknesses of 
metal in the disc or cylinder, the one carrying the current to 
be measured being lated from the other except near 
the centre.” The electric brake might be formed by the 
armature itself, or if might be attached to the armature 
89 as to rotate in the same field; or it might be independent 
of the armature and rotate in a separate field, or a separate brake 
might be used in addition to an armature brake. Then the specifica- 
tion went on: “ In order that other work done by the motor may be 
very small compared with the work done on the electric brake 
special means to reduce friction are adopted. If the axis of the 
motor armature is horizontal the spindle is supported on friction 
Wheels, and if vertical, or nearly vertical, on hardened points, and in 
bth cases I use mercury contacts, or commutators where practic- 
able.” He would refer to the commutators upon the complete 
specification, and his Lordship had before him the actual mac 
the first one made, and that which was described in the drawings. 
(Mr. Swinburne explained to his Lordship the different parts of the 
machine as Mr. Moulton read about them from the specification.) 
Mr. Moulton eaid that after stating the principles of the invention he 

Would now come to the claims. They were, Pn “An electricity 


with constznt field arranged substantially as hereinbefore 
described, the said electromotor being combined with an 
electric brake, also moving in a constant, or nearly con- 
stant field, preferably the same field as that in which the 
armature rotater, substantially as herein described.” That really 
claimed the type of meter now before the Court, and so it had been 
held by Mr. Justice Wills. The plaintiffs alleged the infringement 
by the defendants of the claim, and of the third claim which was 
“Ta electricity meters the use, for the purposs of procuring a power- 
fal and constant magnetic field, of permanent magnets, with very 
large polar surfaces, closely fronting eachother, so to form a narrow 
slit in which the disc armature revolves whether the same be mag- 
netised in position or otherwise, and the means described for 
regulating the same when, or, if necessary, substantially as herein 
described.” As to disconformity that only turned on the question of 
whether a man had put in a claim for one invention and produced 
another. Bata manhad time to improve upon the claim that hs put 
in originally. He had nine months during which to work out and 
improve upon what he claimed in his provisional specification. The 
provisional specification was merely a kind of enlarged title. Ths 
title improvements ia electricity maters might have bacome to b3 
too vague, and something more definite might be wanted. The 
defendants said that if having got this specification, anyone weat 
over the field of electrical literature and picked out a bit here and a 
bit there and a bit elsewhere, they might find possibly that people 
had previously held the ideas of Mr. Hookham. Well, that was very 
likely. Bat Mr. Hookham was the first to make a practical affair of 
this meter, and he had rightly claimed it. Toe Bradford Corporation 
ia their character as electric lighters, were the defendants 
in this case, and he would produce now to his Lordship 
onze of the meters which they used. It looked very different 
from that of the plaintiff. They had chosen the arrang:- 
ment in which the current went through the field instead of the 
armature, and they might have an armature which had a 
constant current. (Mr. Swiaburne here again mounted to 
the bench and explained the apparatus to his Lordship.) Mr. 
Mculton, continuing, said that what the Bradford Oorporation 
had done was that they had taken the vertical spindle which his 
patent claimed. Their disc was revolving between the poles of two 
permanent ma: with lerge polar ends close together. The 
plaintiffs said that the Bradford Oorporation instrument infringed 
both the first and the third claims for large and permanent magnets. 
Mr. Justice Wills had realised that Hookham was the first person to 
make a meter of this kind, that he was justified in claiming it, acd 
although the question was very different, if was only a variant—only 
takicg one of the alternatives, just as, in this case, the defendants 
were taking one of the alternatives set out in the specification. 

Mr. Justice FanwELu: Bat how far can you monopolise principles 
which are known? 

Mr. Moutron said they could not do so; but if one took certain 
principles and made a practical meter, then he could claim for that, 
and within that claim he was entitled to prevent another from 
infringing. 

Evidence was then called. 

Mr. Gmornan ‘Hooruam, examined by Mr. Watrtse, said he had 
devoted a good deal of time to the study of electricity, and he was 
the patentee of *4,225* of 1887, relatiog to this electric meter. 
At the time of his taking out that patent there were only two prac- 
tical meters in use, or on the market. So faras he knew there was 
no meter of the character described in his specification. So far as 
the constancy of the field was concerned, it was necessary, in an elec- 
trical meter, that some portion of the — should be constant. 
Examined as to the description of the wings, the witness stated 
that the meter which was bafore his Lordship (G.H. 2) was constructed 
in accordance with the drawings in the specification. That was one 
of the first meters constructed by him. The drawings were made 
from such a meter. (The witness pointed out and explained to his 
Lordsbip the different portions and other devices of the machine.) 
In order that the apparatus should meter correctly the field or 
armature had to be constant. Inthe apparatus in question whether 
constancy could be maintained depended upon the whole construc- 
tion of the magnetic circuit. He found when he came to work on 
the subjcc’ that he could get a powerfal fisld with steel which was 
absolutely permanent. I¢ was necessary to have a practically closed 
magnetic circuit, 3 

Mr. WattmR: May I put it that until you pointed out the condi- 
tions of a powerful permanent magnet such things had never before 
been made ?—So far as I kaow they had not been made before, nor 
the possibility of them believed in. 

It is alleged that the specification is insufficient to enable a person 
to produce the required result. What is your view ?—I think it is 
perfectly sufficient. 

Examination continued: He had sold a considerable number of 
the meters in the actual form described in the specification. So far 
as he kaew they gave satisfaction as metersof electricity. He did not 
think he had submitted that form of meter to the Board of Trade. 

Mr. Wactze: It is suggested that your invention is not new. So 
far as you know is your invention as described in the specification 
new at that date ?—Yes, so far as I know. 

What is the nature of the current. supplied upon the Bradford 
circuits ?—It is continuous or direct current of 230 voltage. It is, I 
think, something between 200 and 250, but I am not sure. 

The Wrrnuss stated that he was not able to draw any distinction 
between the apparatus found in “G.H, 4” and that described in his 
specification. 

Cross-examined by Mr. Onreps: On the circuit such as at Bradford 
it made no difference whether it was a current meter or an energy 
moter. 

-Mr, Crreps: Where you have a current meter, it is specially 





meter for measuring currents, consisting an electromotor designed not to take any notice of change cf pressure ?—On no; 16° 
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is not specially designed for that. It is designed on the assumption 
that changes of pressure need not be taken avy notice of. 

Cross-examiaation continued: It was not quite true to say that if 
the potential varied at any time his current meter would not 
chronicle it in any way. The obj-ct of the energy meter was to 
chronicle differences in pressure as well as differences in current, 
whereas bis meter chronicled current only. In order to have a 
correct current meter it was necessary to have an electromotor with 
constant, or rearly constant, field. 

Assuming you want to measure variations in energy, it would be 
destructive to that to have an el+ctromotor with constant, or nearly 
constant, fi2ld ?—The Witnzss said that would be so. 

The Witnzss, continuing, said that he did not claim to have dis- 
covered eddy currents or the saturation of the magnets. He did 
discover how to make a powerful and constant magnet. In 1887 
Witness took out a specification for a1 energy meter. It was subse- 
quent to his specification for a carrent meter. 

Mr. Capps : Supposing the electromotive forces did not vary, the 
only force they had to measure was the current force. But if you 
wanted to measure the electromotive force the defendants’ meter 
would doit and yours would not ?—Yazs, that is so. 

Cross-examination continued: The defendants only passed the 
shunt current through the commutator, and Witness passed the whole 
current. He had permanent magnets. It was necessary to have the 
magnets powerful. The same form of magnet would be powerfal 
whether it was applied to the motor or the brake. It depended upon 
the shape of the armature and the shape of the brake. In his case he 
had the armature and brake moving in the same field. 

Is not the form of magnet which you refer to in your specification 
the form known as the built-up or compound magnet?—I am not 
familiar with those names. 


Cross-examination continued: What he referred to was a magnet: 


with added pole-pieces. 
(To be continued.) 





FRANKENBURG v. D. Mosztey & Sons. 


In the Chancery Division on 3rd inst. the case of Frankenburg v. 
D. Moseley & ‘Sons was before Mr. Justice Farwell. The plaintiff 
sought to restrain defendants by injanction from an alleged infringe- 
ment of his patent relating to improvements in the manufacture of 
india-rubber. The defence was a denial of the infringement. Both 
parties carry on business in Manchester. 

Mr. Frerouer Movtton, QO., when the case was called, rose and 
said he was bappy to tell his Lordship that the parties had approached 
each other, with the result that bis Lordship would not be troubled 
with the case. The action would, therefore, be withdrawn simply 
on terms. 

Mr. Cripps, Q.C., said he was on the other side, and he confirmed 
the statement of his learned friend. 

The action was withdrawn accordingly on terms not disclosed. 








BUSINESS NOTES. 





American Trade in the East.—We read in a New York 
Exchange that Mr. O. H. Kirk, of the Westinghouse Electric and 
Manufacturing Company, has started for Kobe, Japan, where he will 
establish himself as the representative of the company in the Far East, 
Siberia, Corea, Ohina, and the Philippines, are included in Mr. Kirk's 
territory. The enterprise which is being shown by American electrical 
manufacturers atthe present time in seeking to extend their. con- 
nection, and capture practically untilled ground, should make many an 
English firm seriously consider its ways. Far be it from us to shriek 
aysome have done, that our nstional industries are rapidly going to our 
competitors, but it appears that if we are to maintain our hold 
effectively upon our existing markets, and to find our way into new 
ones, we must be prepared to run equal risks with our competitors. 


Works may be full of orders at the present moment, but it does not . 


follow that they alwaye will be. We must see that our rivals do not 
outdo us in the amount of push and go that we put into things. 
There is certainly room for a greater effvrt on the part of English 
manufacturers. We suppose the responsibility shifts from shoulder 
to shoulder and no one manufacturer takes it home to himself. If 
that be so, it is deeply deplorable, and calls for a little more heart- 
searching. 


Books Received.—“ Elementary Lessons in- Electricity 
and Magnetism,” by Silvanus P. Thompson. London: Macmillan 


and Qo. 4:. 6d. 

Nos, 44 and 47, “Fire Tests with Partitions.” No. 46, “Two 
Fire Tests with Fire Resisting Curtains,” and No, 48, “ Fire Tests 
with Floors.” London: The British Fire Preyention Committee, 
1900. Each, 2s. 6d, net. 


Charge of Embezzlement.—J. Aylicff was remanded at 
Ashton Police Court last week ona charge, to which he pleaded 
guilty, of embezzling £400, the money of his emplcyer, P. B, Wilson, 
of the British Electric Works Company. 


Oppermann Automobiles.—We are informed that Sir 
Howard and: Lady Vincent have engaged an Oppermann electrical 
Victoria for the season. 


Electrical Wares Exported, 


WEEK ENDING May 2sp, 1899. | 


\ Singapore : 


Adelaide «» Value £280 
Amsterdam ee ee a 71 
Auckland .. me <a 99 
Bahia. Teleg. cable .. 19,567 
Bangkok .. ie ee i. 10 
Boulogne .. os ai vs 51 
Buenos Ayres eo ve 2,018 
” Teleg. mat. 820 
Calcutta ° oe ee -. 648 
Cape Town .. oe se -. 535 
Colombo .. ne ae a 61 
Durban ee ee a eo 840 
East London oe ee oo at 
Gibraltar .. a6 ee és 17 
Gothenburg. . ee é 92 
Halifax ee oe a4 .. 689 
Hamburg .. # ie ‘oe 
Hong Kong .. oe os .. 864 
Melbourne .. ee ee ss 3 
. Teleg. mat. .. e- 640. | 
Montreal. Teleg. wire .. aa 68 | 
New York .. és S oe. ee 
Odessa. Teleg. mat. ‘e 80 
Pirzeus es ee 4 “. “aa 
Port Elizabeth .. oe so. ae 
Port Said .. ‘6 we e 8 | 
Stockholm. Teleg. mat, o 278 
Sydney ee ae oo -. 865 
Teneriffe .. a ine a 25 
Vladivostock as a -.» 130 
Total ee £27,497. | 


Foreign Goods 


Flushing. Elec. apparatus Value £15 
Stockholm. Teleg. mat, ‘so a 
Total oo. £85 


Electrical Wares Exported. 
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Aden .. ee «» Value £8 
Alexandria .. . ee 50 
Amsterdam .. es ve 50 
Antwerp... on os .. 840 
Batoum “ os i as il 
Beira. Teleph. mat. .. vo. “ae 
Bombay Ps ve ee e. 348 
Buenos Ayres a oe ve 208 
Calcutta .. oe oe ee 249 
Colombo , oe oe ee 85 
Copenhagen a oa «» 107 
z Teleg. cable oo Se 
Durban o0 oe ee o. 1,186 
o Teleg. mat. .. -- 286 
East London ° es -. 1,002 
Fremantle . oe oo |= 
Gibraltar .. ee ie oe 18 | 
Hong Kong.. oe - _ 10 
Madras on es oo ee 15 
Melbourne .. 7 oe es «117 | 
” Teleg. mat. .. -. «248 | 
Perth e ee oe oe a | 
Port Elizabeth .. .. «+» 60 | 
Rio Janeiro. Teleg. mat, o° 56 
Rotterdam. Teleg. mat. +» 246 
Santos oe oe oe oo, O68 
Shanghai .. a a - 15 
Singapore .. ee oe oe WI 
Sydney ‘i = ae +» 1,826 
Townsville .. . 1,106 
Vladivostock = oo 
Wellington .. - ia «- 116 
me Teleg. mat. .. oe. Loe 
Yokohama .. oe ee +» 1,050 
Total ee £10,200 


Foreign: Goeds 
Perth. Elecl. machinery. Value £900 | 


Catalogues and Lists.—Messrs. Joseph Adamson & Co., 
of Hyde, send us a copy of their revised list of. flanging steel boiler 
end plates, also a list of blocks for dishing plates, and particulars of 


manholes, &c. : 


From the St. Helens Cable Company, we have received a circular 
letter stating that their October, 1899, price list for vulcanized rabber 
and “ Impregnable” paper cables still holds good; also a new list of 
mechanical and other rubber goods. 
the market the ‘N. jointing tape, for vulcanized rubber or paper 
cables,” which, though consisting of pure rubber and pigments, has, 
we read, been prepared in such a manner that the same is“ absolately 
indestructible” when put on the cable. This new “ N.” tape is ready 
for use, and can be put on to the joints either with or without pure 
rubber tape being used direct on the conductor, without rabber 
solution, except for holding down the ends. It is guaranteed not to 
attack either plain or tinned copper, and is waterproo! , 
tructible. The company also supplies the trade with special combined 
paper and rubber floor covering for generating stations and sub- 


‘ations. 


The B.T.H. Co.’s pamphlet, No. 62, deals with quick-bresk switches. 
‘A new catalogue has been issued by Messrs. Pryke & Palmer, of 
Upper Thames Street, E.0., in which they deecribe their conduit 



































































WSExK ENDING May Isr, 1900, 


Adelaide .. Value 
Alexandria ae ie ca * adopt 
it Teleg. mat... .. 45 the tr 
Amsterdam ie a appre 
Boca. Teleg. mat. trade. 
Bombay ee oe a 
Brisbane - parts 
Benseeis. ‘ a Fro 
Buenos Ayres se “a iv 
” Teleg. mat. re y 
Calcutta Ege amp- 
Cape Town én kind « 
andl Teleg. mat, Ani 
inde ° y ae sats 
Colombo... x artisti 
x Teleg. cable comes 
Durban... wwe mingh 
| East London oe ee An 
Hamburg .. a e 
8 
; Teleg. mat. .. come 
Havre ae The 
Ln | Kong .. tratior 
Malta Seed corros 
Melbourne .. oe we Toe 
. Teleph. mat. blotte: 
Ostend leaved 


Penang. Teleg. instruments .. 
Port Elizabeth .. oo 

Rio Janeiro. Teleg. mat. 
Rosario. Teleg. apprts. 
Shanghai 


The 
has, ir 
of som 
Simpl 
1899 ¢ 


24 tons old teleg. wire 





mae Teleg. mat... .. monia 
Stettin oe ee oe i 
Sydney . showil 
Townsville .. with ¥ 
Wellington .. Laem ok We 
Yokohama .. ee ‘am Canad 
Total .. £15,859 Oanad 

el of ele 

Transhipped. x 
Fremantle. Teleg. mat... Value £50 Electr 
Perth, Elec. mat. Re «- 803 : 

PRS in etric 

Total .. £858 and no 


Waex EnpinG May 87x, 1900. 





Amsterdam -» Value £280 partici 
Bombay oo ow BD thereo 
Calcutta .. oo ee oe lightin 
a Teleg. mat. .. 817 8 
Cape Town.. oe oe oe. 554 1900. 
Colombo. Teleg. mat... -.. 16 
Durban “ae ay “ ‘ sa b Th 
eg. plant ... ‘ ondo 
Gibralter: 1.00 on. se) ecu Christ 
Gothenburg. . 25 
Hamburg ree aT a patt 
Hong Kong.. .. 8 Telegr: 
| Kobe. Teleph. mat. - 659 injare 
Madras oe ook -. 809 
Nagasaki 17 Mr. 
New York . ee 855 Justice 
—— or * ° a out in 
ort Darwin. Teleg. mat. 
Rouen = ‘s Es 105 mable 
Shanghai 121 covere 
Singapore . 90 ing flo 
Wellington .. 51 unligh 
the p1 
but th 
upon t 
Mr. 
never 
missio: 
commi 
ley, 51 
case of 
aad to be ¢ 
£11,181 
Total : necessi 
sufficie 
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system of wiring for electric light, bells, telephones, &c. The makers 
claim to ba pioneers in conduit wiring; their fire-proof and water- 
tight syatem of wiriog in iron tubes —a main fea*ure of which is the 
adoption of Rassell’s special joint boxes—having been brought before 
the trade some years ago. Thev cl+im also that the system has been 
appreciated by Fire Insurance « ffices, and largely used in the electrical 
trade. The list contains illustrations and prices of all the various 
parts for & cor plete system. 

From the British Electric Works Company, Limited, we. have 
received an advance electrical list, in which the “ Stellite” switches, 
lamp-holders, wall-plugs, counter-weights, and other fittings of the 
kind are illustrated and priced. 

An excellent catalogue of electric light fittings, including some very 
artistic desigus of electroliers, table and floor standards, pendants, &c., 
comes to hand from Messrs. James Hinks & Son, Limited, of Bir- 
mingham and London. 

An illustrated list of motor rheostats and dynamo field regulators 
comes to hand from the General Electric Company, Limited. 

Tne Hart Accumulator Co. send us a hangiag show card with illus- 
trations of their accumulators showing the patent grid and non- 
corrosive terminal, 

Toe Edison & Swan Company sends us one of its “ Ediswan” 
blotters, which is made-up of a set of incandescent lamp lists inter- 
leaved with blotting. 

The Simplex Steel Conduit Company, Limited, of Birmingham, 
has, in connection with its Paris Exhibition exhibit, prepared a list 
of some of the more important electric light installations where the 


1899 and 1900. Tae booklet also contains a large number of testi- 


showing the wide application of the Simplex system and the favour 
with which it is received. 
We have received from the Canadian Motor Company, of Toronto, 


Oanadian electric vehicles on the “Still” system. The advantages 
of electromobilism are detailed, and prices of the Still carriages are 
iven. : 

f handy draughtsman’s rule comes to hand from the G2neral 
Electric Company, Limited, upon which, in addition to inch and 
metric scales, are printed a large number of data regarding weights 
and measures, rates of exchange, and handy symbols. We are 
informed that these are to be supplied free to the trade on applica- 
tion; bat the supply is limited. 

We have received from the Bullock Electric Manufacturing 
Company, of Cincinnati, O, Bulletin No. 34a, containing illustrated 
particulars of railway, light, and power generators, and parts 
thereof; also efficiency curve. Bulletin No. 36 is devoted to marine 
gee and power sets. Both pamphlets bear date, March, 

00. 


The Charge of Lacendiarism Dismissed.—At the 
London Central Criminal Court on Saturday last week, in the case of 


S5Sfeurses 


a pattern store belonging to the India-Rubber, Gutta-Percha, and 


injare. 
Mr. Guy Stephenson appeared for the defence at the request of Mr. 
Justice Lawrance, and-moved-to quash the indictment. The facta set 


RSa 


mable wooden ‘floor of the pattern store wooden pattern blocks 
covered with cottcn waste, that he saturated them and the sarround- 
ing floor with methylated spirits, and placed a freshly-trimmed but 
unlighted candle in the midst. He argued that the acts done by 
the prisoner might have been a preparation to commit the offence, 
but that they did not amount to an attempt. The last act depenaing 
upon the prisoner, must be done in order to constitute an attempt, 

Mr. R. D. Muir, who appeared for the prosecution, said it had 
never been decided by any case that the act penultimate to the com-. 
mission of the fall crime was necessary to conetitute an attempt to 
commit that crime. In the case of the “ Qieen v. Hagleton” (Dears- 
ley, 515) the accused had committed the penultimate act, but in the 
case of “‘ The Qaeen v. Roberts” (Dearsley, 539) several acts remained 
to be done before the full crime could be committed. All that was 
necessary to constitute an attempt was that the act done should be 
sufficiently proximate to the commission of the crime to manifest 
clearly what the intention was. In this case the prisoner’s intention 
was clearly manifest by his acts. 

Mr. Justic3 Lawrance said that in this case he thought the indict- 
ment must be quashed. He was of opinion that as something re- 
mained to be done by the prisoner, and as there was no interruption, 
that which the prigoner did, did not amount in law to an attempt. 
He accordingly quashed the iadictment. 

Mr. Muir asked.his Lordship to state a case on the point. 

Mr, Justice Lawrance replied that if he had any doubt on the point 
he would state a case; but he had no doubt whatever about it, and he 
must therefore decline to do so. 


The Chinese Ambassador at Wolverhampton.—The 
Chinese Ambassador was the guest of the Mayor of Wolverhampton 
on Monday. Inthe afternoon His Excellency visited the. electric 
works of Messrs. Taomas Parker, Limited, where he was received by 
Mr. Parker and Ald, O. T, Mander (the chairman of the com- 
pany). 


The Copper Market in April.—The last issue of Messrs. 
H.R. Merton & Co.'s statistical circular shows that during April the 
supplies have totalled 27,155 tons, while deliveries have amounted to 
23,413 tons, and in addition 899 tons “ S:andard” have been shipped 
to America, Stocks have therefore increased from 24,632 tons at the 
Commencement of the month to 27,475 tons at the end of the month, 
and prices have given way £1 17s. 6d. per ton. The great increase in 


seks 


Christian Maddock, 30, who was indicted for attempting to set fire to - 


Simplex conduit system has b2en erected, wholly or in part, during _ 


monials rec2ntly received from consulting engineers and contractors, - 


Canada, a set of sheefs giving illustrations ani particulars of the - 


Telegraph Works Company, Limited, at Silvertown, with intent to ~ 


out in the indictment were that the prisoner placed on the inflam- . 


sopplies is dué wholly to the shipments from North America, which 
have risen to 18 289 tons, a total 8,000 tons above the average for the 
preceding 12 months. Tne shipments from Chili and from Spain and 
Portugal, are only little above the average; while the shipments from 
Australia and from miscellaneous countries are below it. Tne stocks 
of copper in Eaglish and French ports, or afloat thereto, ara now 
nearly equal tothe stocks on September 30th last. The following 
figures show the stocks and prices on the last day of each month 
since May, 1899:— 


Date, St-ck. Price G.M.B’s. 
May Sist, 1899 30,156 tone. ... ... £7615 0 
June 30th, ,, 29,004 ,, ae eas - OO 
July 31st, ,, Meth “ac o& dane e 
Aug. 31st, ,, 32,389 _,, we. ca Oe 
Sept 30th, ,, yer os 
Ost. 31st, ,, aad 26804 ,, ise, “aoe, eee OO 
Nov. 30th, ,, aaa 25,765 ,, wsei, cant Oe Oe 
Dee. 31st, ,, aes 22,817 ,, 70 0 0 
Jan. 31st, 1990. a | ae 71 5 0 
Wane SOs esse cos A ee este SO 
Mar. Slat, ,, ve —<¢ue; Sa ge sic ixee Gee 
April 30th, , ... ««. 27475°, . 7615 0 


Electrically Controlled Public Clocks —The Glasgow 
Corporation has resolved that an experimental installation of five 
or six of Prof. B:cker’s new electrical:y controlled clocks, to be 
controlled from tne Observatory, be fitted up in the western district 
of the city. The cost will not exceed £50. 


Fire Tests.—Some tests were made by the British Fire 
Prevention Committee last week in connection with “non-flammable ” 
wood, the object being primarily to show whether the treated wood 
would spread or sustain flame, the duration of the investigation 
baing 45 minutes. The report of the Committee will bs shortly 
issued and should be of particular interest, as the trials were made 
on a comparative basis, and with so-called match-boarded partitions. 
The attendance of members and visitors was naturally very large, 
including many of the Government and municipal officials, as well 
as the representatives of the great insurance companies. 


For Sale.— The Tunbridge Wells Corporation wants 
offers for its electricity works switchboard. See “ Official Notices” 
to-day for particulars. 


Isle of Man Tramways.—In the Manx High Court on 
Monday, several suits against the Isle of Man Tramways and Electric 
Power Oompany were called, but, with one exception, were with- 
drawn, inclading one by the Douglas Corporation to recover a large 
‘sum in respect to royaliies on receipts of the Douglas Bay Tramway. 
In the suit of William L. Kaowles, late engineer to the company, to 
recover £1,183 salary and commission, Mr. Browne, for the company, 
admitted £33 in respect of salary, and said the company had been 
and were willing to pay the amount, any time. As to the claim for 


_ £1,150 commission, at 14 per cent., on the coat of the construction of 


the Ramsgy section of tramways, he asked for particulars, aad said 
there was never any agreement to pay any commission. Tae matter 


- Was continued. 


-Liqnidation.—The Howell’s “Simplex” Anti-Inductive 
Telepnone Syndicate, is winding up voluntarily. Mr. D. F. Basden, 
33, St. Swithin’s Lane, E.C , bas been appointed liquidator. 


The Monobloc Accumulator.—We have received from 
Messrs. Drake & Gorham, sole agents in the United Kingdom for the 
Monobloc Accumulator Syndicate, Limited, a catalogue giving 
ein wy and prices of the Monobloc Accumulator, known on the 

mtinent as the “New Julien.” Rszferences are given thereia to 
tramway systems abroad fitted with this type of cell, and at the end 
of the catalogue we notice the results of various tests and trials to 
which the culls hava been subjected by Oontinental accumalator 
experts. We are informed that special plant has been instalied at 
Bakewell, Derbyshire, for their manufacture on an extensive scale, and 
in view of the important part which accumulators under certain con- 
ditions are destined to play ia electric traction, there is no doubt of a 
steady and increasing demand for the Monobloc. Ia brief, it may be stated 
that the block of tue positive material iscomposed of punched sheets of 
corrugated lead, built up from the bottom of the cell so as to form one 
homogeneous mass, woich is cross-tied at all points to give the 
maximum mechanical strength; the corners of the block are of 
solid lead, to which the separate layers are autogenously welded. 
The holes punched ia the horiz ntal sheets form a cellular casing and 
receptacle for the negative electrodes, which are in the form of 
vertical pencils, provided with collars at intervals of about 1 inch 
to retain the spongy lead in place. Tne positives are formed on the 
Planié system, while the negatives are pasted. Owing to the 
cellular construction of the positive block, buckling appears to us to 
be practically impossible, while the horiz ntal lamination affords 
the best means of retaining the active material in placa. The 
negative rods are surrounded by perforated eoonite tub:s and stand 
on insulating feet, while insulating rings at the top and bottom 
prevent them from touching the positive. Tne cells are usually 
made up in ebonite boxes, and are manufactured in siz:s ranging 
from 33 ampere-hour capacity, weighing 10 lbs., to 800 ampere-hours, 
weighing 3U0 lbs. The tramway services at Ghent and Dankirk 
have been conducted entirely with Monobloc ceils for over a year, 
with satisfactory results; at Ghent there are 36 cars in regular work, 
and 11 spare, each carrying 108 cells in 12 boxes, and running 
50—60_km.. with one cnarge, thouga 78 km. has been attained. 
Each car weighs 5,740 kg. The elements are removed for cleaning 
after.a run of 6,000 km. ; but no cell had been renewed at the end of . 
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eight months’ working, during which each cell had run 23,000 km. 
Seeing that the only test of a storage cell for traction that can be 
relied upon is the test of actual operation over long periods, the 
results obtained on these lines seem to augur well for the fature 
career of the Monobloc accumulator. 


Noiseless Gears.—One of our representatives has had the 
pleasure of inspecting gears manufactured by the Buffoline Noiseless 
Gear Company at their works at Levenshulme, near Manchester. 
The samples submitted were carefully made and seemed well suited 
for durability. The wheels are cut with the involute form of tooth 
unless otherwise ordered, and are made in every form which a toothed 
wheel may require, spur, bevel, and single or double helical. The 
makers claim that owing to the process which they use, these wheels 


. 





are more than twice as strong as cast-iron, while in weight, noiseless- 
ness,and absence of necessity for lubrication, great advantage is 
obtainable. The wheels are specially suitable for motors, pumps, 
cranes, and motor cars. The company are using, at present, for 
their circulars and advertisement, a reproduction of a photograph 
of their 11-foot wheel, with a man standing beside and a little 
behind it. The company make a speciality of the manufacture of 
spur wheels up to 11 feet diameter with machiné-cut teeth. 


Patent Fire Bridge.—Our attention has been drawn to 
patent No. 4,910, a.p. 1899, of one John Alves, of 131, William Street, 
Melbourne, in the colony of Victoria. . It is for a fire bridge, and a 
method of supplying steam so as to convert the fire into a Bunsen 
burner to generate intense heat, and to prevent smoke. We have 
nothing to say against the principles which are sought or utilised by 
the patentee, but we are informed that a company with £300,000 of 
capital is being formed to exploit the patent. Briefly described, the 
bridge is of cast-iron with vertical apertures. Horizontally behind the 
bridge is a steam pipe provided with jets behind the apertures. The jets 
no doubi largely assist the indraught of sir. Probably an intense 
heat may be generated by their action, and much good may be 
done in connection with the over-bridge of brick in the way of 

reventing smoke. It is quite likely that the heat may melt the 
Caen, and perhaps ron the brick arch into liquid. It is possible 
that Mr. Alves may even believe his idea is worth £300,000 of the 
public’s money. All these things though probable or possible, are not 
so certain as that the same results can be obtained by a hundred 
different methods that do not involve the expenditure on a “ patent” 
of £300,000 or even 300 pence. The value of anything good in it lies 
chiefly in the brick arch part of the arrangement, and we feel bound 
to speak well of this. It embodies the principles of combustion 
which we have steadily and frequently advocated, and if anyone is 
to obtain £300,000 for brick arches, we feel ourselves to have a prior 
claim to Mr. Alves, and we feel safe in making this claim, because the 
first users of brick arches for this purpose were probably many years 
dead before we were in our cradles, and they are therefore con- 
veniently out of our way ! 


Switzerland.—A Milan syndicate has applied to the 
authorities of Bellinzona, Switzerland, for a concession to utilise the 
water power of Lake Ritorn near Ariolo. Itis stated that 14,000 u.p. 
would be available, and that itis intended to establish large works for 
= generation of electric energy and forthe manufacture of caustic 
soda. 


Trade Announcement.—Mr. Henry Adams announces 
that he has taken Mr. Hal. Williams into partnership. The firm will 
be known as Adams & Williams, consulting engineers and surveyors, 
60, Queen Victoria Streeet, E.O. Mr. Williams has until recently 
been principal assistant to Messrs. Bramwell & Harris. The firm will 
devote special attention to electric power work in factories and 
workshops, electric lighting and traction installations, and general 
civil electrical and mechanical engineering. 


The Tunley Steam Trap.—We illustrate below the 
Tanley steam trap. It shows clearly the form of construction of 
the trap, which works on the float principle, but the patentees have 
abandoned the levers and joints so commen in traps of this type and 
have reduced the working parts to the simplest possible form. The 
floating receiver is connected direct with the valve and moves up and 
down with it; the valve being balanced is independent of variations 
in steam pressure. We understand that there is practically no 
friction, as there are no rubbing surfaces beyond the guides at the 
lower end of the valve stem, which are a loose fit. It may be noted 


that it is practically impossible for any steam to pass as the outlet is 
by means of a vertical tube round the valve spin 
of this tube being always sealed by water in the receiver. The 

is as follows: Water enters through the pipe shown and drops into 
the floating receiver, causing it to fall as soon as its buoyancy hag 
been overcome, thus opening the valve and allowing the water to 
discharge until the buoyancy of the vessel raises and closes 
it again. Any dirt entering is easily got rid of by blowing 
through with steam by means of the hand blow-off attachm 
which consists of a plunger independent of the valve spindle i 
carried through a stuffing box at the top of the valve chamber, and 
provided with a handle and spring for raising it again. In first 
getting the trap to work the body has to be filled with water, for 
which purpose a removable plug is provided in the cover. Every 
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care is taken in manufacturing these traps, each one being tested by 
hydraulic pressure to 400 lbs. per square inch, and with live steam up 
to 200 lbs. pressure before leaving the maker’s works. In order to be 
in strict accordance with modern practice, these traps are supplied 
with cast-steel bodies where required for extra high pressures, but for 
every day pressures up to 2001bs. per square inch, the cast-iron bodies 
with which the traps are provided in the ordinary way are found to be 
perfectly reliable. Both the valve and its seatings are renewable in 
the latest pattern, and can be got at with the utmost facility. These 
traps are being manufactured by Messrs. Fletcher Brothers, of Ashton- 
under-Lyne, under license from the patentees,Mesers. A. E. and J. P. 
es and we are informed that they are meeting with a ready 
8. 


Typewriting Telegraphy.—The Typewriting Telegraph 
Corporation, Limited, has been formed to acquire the patent rig’ 
in respect of certain improvements in telegraph recording instruments 
invented by Mr. W. 8. Steljes, a former ical mechanician in 
H.M. Post Office, and the prospectus will shortly be issued to the 
public. Among other users of the apparatus are the Post Office and 
the National Telephone Company, The capital of the Corporation 
has been fixed at £100,000, in ordinary shares of £1 each. James 
Fergusson, M.P., will be the chairman, jand Mr, 0. E. Spagnoletti 
will act as consulting engineer. 








ELECTRIC LIGHT AND POWER NOTES. 





Arbroath.—The Corporation has appointed Mr. M. 
Boden, 9 Edinbargh, to report on an electric lighting scheme for 
urgh, 


Asylum Lighting.—The new asylum which is to be 
erected at Napsbury, at a cost of £360,000, on behalf of the Middlesex 
County Council, is to be lighted by electricity. The matter is now 
> the hands of Mr. W. H. Massey, the consulting engineer to the 
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Barmouth.—The Board of Trade has approved of the 
application of the District Council for an order for the electric light- 
ing of the town. 


Barrow-in-Furness.—The Town Council has resolved 
to enter into an agreement with the British Electric Traction Oom- 
pany for the supply of electric power to the tramways. 


Bexhill. — The Corporation electricity supply was 
switched on for the first time last week. The works contain two of 
Messrs. Hornsby & Sons latest type of water-tube boilers, two 
150-H.P. engines by Messrs. Allen, Son & Oo., running at 400 revolu- 
tions per minute, coupled to 440-volt dynamos, and a battery of 238 
accumulators, There are about 6,000 lamps already connected. Mr. 
W. T. Le Feuvre is the resident engineer, assisted by Mr. R. Oarr. 


Bradford.—The Electricity Committee of the Corpora- 
tion has decided to fix the charge for electricity for motive power for 
continuous user through the working hours of the day at 1d. per unit, 
and for intermittent user at 2d. per unit. 


Brighton.—Ont of 44 candidates the Town Council has 
appointed Mr. J. Ohristie, formerly resident electrical engineer to 
the Glasgow Corporation, to the of resident electrical engineer 
and manager of the Brighton Oorporation electricity works, under 
Mr. Wright, at asalary of £400 a year, rising by increments of £25 a 


year to £500. 

Colwyn Bay.—The Electric Lighting Committee of the 
District Council has approved of the scheme prepared by Messrs. 
Lacey, Olirehugh & Sillar for lighting some of the principal streets 
by arc lamps. 

Dublin.—The Clontarf and Pembroke District Councils 
tg withdrawn their opposition to the Dublin Electric Lighting 


East Grinstead.—The District Council is considering 
the advisability of obtaining powers for electric lighting. 


Eastbourne.—The Town Council has decided to expend 
the sum of £33,562 upon the erection of a new generating station at 
Roselands, and the transference of the existing plant to this site, in 
accordance with a report by Mr. W. 0. O. Hawtayne. 


Germany.—The municipal authorities of Kiel have just 
decided on the construction of a central electric lighting station in 
the town at an estimated cost of £35,000. 


Hales Owen.—The Town Council has decided to apply 
to the Board of Trade for a provisional order for electric on, 
The Council already possesses electric lighting powers. 


Henley.—The Town Council has deferred the question 
of electricity supply for 12 months. 


Leith—The Electric Light Committee of the Town 
Council has communicated with Mr. Bryson, accepting his resigna- 
tion, and regretting that it cannot in the meantime retain his services 
as consulting engineer. It has further decided to advertise for an 
electrical engineer, at a salary of £250 per annum. 

The accounts of the electricity department for the past year show 
atotal output of 235,985 units, of which 123,394 was devoted to 
public lighting. The expenses amounted to £2,348, and the receipts 
to £3,371, but in order to cover capital and sinking fand charges 
£1,000 had to be drawn from the rates. 


Llanelly.—The District Council has resolved to obtain 
powers from the Board of Trade to acquire the Llanelly Tramways 
Oompany’s undertaking, under an arrangement with the British 
Insulated Wire Company, which has agreed to provide electric light 
and traction for the town and district. 


London.—IsLineTon.—The Vestry at the last meeting 
received a report from the Electric Lighting Oommittee stating that 
additional transformers were required for the pe of meeting 
the demand for light in the district now suppl On the recom- 
mendation of the Committee, the Vestry ved to order 25 trans- 
formers, at a coat of £4,125, on obtaining the sanction of the London 
Oounty Council to the borrowing of the money. The Committee reported 
having considered the Electric Lighting Act, 1882, Amendment Bill, 
which proposes to enable any local or other public authority having 
the control of bridges to alter the position of electric lines or works 
during necessary repairs to such bri: without being liable to com- 
pensate the electric lighting un for any loss or injury. As 
the Vestry is the undertaker in Islington, and as the Committee did 
not apprehend much difficulty, even if the Bill should pass, they 
recommended that no action should be taken in the matter. The 
consideration of the recommendation was, however, adjourned. 

_Erzorric Lieut Faitones.—The London Oounty Council has 
given formal notice of its intention to a against Mr. Paul 
Taylor’s recent dismissal of the London Electric 
Supply Corporation, Limited. 

At Greenwich, on Friday last, Mr. Kenned Sone ent in the 
case in which Mr. ick, of the Dover Castic, , summoned 
the London Electric Supply Corporation for failure to supply elec- 
trical energy to his The summonses were seven in number. 
Mr. T. W. ¢ attended for the complainants. When the case 
was before the Oourt on April 24th the default was admitted. The 
defence of force majeure was raised; but Mr. Kennedy held that it 
did not apply. In his jud his Worship said he rested his 
decision chiefly upon their Mr. Shaddick as a new castomer 
When they knew that it was doubtfal whether they could adequately 


ly him with the electric light. The penalty was singularly 

uate, and therefore he must inflict the full penalty of 40+. in 

each of the seven cases, with 20 guineas costs in the first case and 2s. 
costs in each of the others, making £35 12s. in all. 

HampstwaD.—The Vestry bas accepted the terms of the London 
County Council for a loan of £90,740 for electric lighting purposes. 

ManytEsonz.—The Metropolitan Electric Supply Oompany has 
made a deduction of 10 per cent. from the Vestry’s account for 
electrical energy for the last quarter, in respect of failures of supply, 
and has made similar allowances to private consumers. 

Mrz Exp.—The Vestry has resolved that, the Board of Trade 
having approved of its es order, the County of London and 
Brush Company’s plans be rejected. How this decision can possibly 
be justified, seeing that the plans are admitted to bs in order, it is 
difficult to understand. 


Mexboro’.—Mr. H. Waring, of Burton-on-Trent, has been 
appointed electrical engineer for the new electric lighting scheme of 
District Council. 


Newport.—The accounts of the Corporation electricity 
department show that 31,273 8-c.p. lamps are now connected, as com- 
pared with 24,707 at this time last year, and the total revenue for 
the past year was £2,711, as against £2,028 for the previous year. 
The cost of generation and distribution was 2'15d. per unit. 


Redditch.—Mr. E. A. Sandford Fawcett, M,Inst.0.E., 
Local Government Board I r, conducted an inquiry at 
Redditch last week intoan application by the Urban District Council 
for sanction to borrow £8,000 for purposes of electric lighting. The 
clerk stated that the need for mating this application so soon after 
the previous loan of £10,911 had arisen from excess of expenditure 
over the former loan and the success of the undertaking, which had 
exceeded anticipation. There was no opposition. 


River Shannon.—The owners of railway boats and 
— on the river have lodged a petition against the Shannon Power 


St. Boswell’s.—The Roxburghshire County Council has 
declined to consent to an application for a provisional order for 
electricity supply at St. Boswell’s, because “the clerk was of 
opinion that it would not be wise or safe for the Council to involve 
themselves in connection with electric lighting schemes until these 
were on & more satisfactory footing!” 


Salford.— whe agp meeting of the Salford Town Council 
was held on M y, to consider the report of a special committee 
appointed to investigate certain matters relating to Mr. Turner, the 
ohtnded saahdam. In the report it was stated that Mr. Turner had 
taken out a patent for certain arrangements of steam piping which 
had been drawn out for the new electricity works, and had entered 
into an agreement with a Wednesbury firm of pipe makers to work 
the patent on royalty. Mr. Tarner also communicated to this firm 
the names of firms submitting tenders for pipework. The Wednes- 
bury firm then circularised these firms, pointing out that they were 
sole licensees for the patent. The chairman of the Electric Lighting 
Committee, Mr. Haworth, haviog learned of this, questioned Mr. 
Turner on the matter, and laid it before the Committee, which then 
decided not to open the tenders. On inquiry it was found that the 
amount of the royalties payable to Mr. Turner was £251 5s., and that 
in open market the successful tenderer would quote £1,300 less. Mr. 
Turner had also entered into an agreement with another firm. The 
Committee concluded that Mr. Turner had forfeited their confidence. 
After discussion it was resolved to accept the report, and that 
Mr. O. L. Turner be required to resign his position, with three 
montha’ salary in lieu of notice. It was also resolved, in view of a 
letter received from a Manchester solicitor, that if legal proceedings 
were brought against Councillor Haworth, the Council should under- 
take his defence. 


Sougtan.—The Town Oouncil has decided to apply for 
sanction to a loan of £28,500 for the carrying out of an electric 
lighting scheme. 

Spalding.—The District Council, which owns the gas 
works, has decided to oppose an electric lighting scheme projected by 
a company. 

Tamworth.—An application from Messrs. Handley and 
Shanks, electrical engineers, Birmingham, for the Town Council’s 
consent to an application by them to the Board of Trade for a pro- 
ee to supply electricity within the borough has been 
re i. 

Totnes.—The provisional order of the Totnes Electrical 
Sapply Company, ted, has been approved by the Board of 


Weymouth.—The Town Council has adopted Prof. 
Kennedy’s report on the question of lighting the borough with elec- 
tricity, and has instracted him to prepare a scheme, &c , with a view 
to obtaining the sanction of the Local Government Board to a loan. 


Worcester.—The City Council is about to adopt a “free” 
witing system on a more reasonable basis than is usual with Cor- 
pee ger p The Oouncil will put the contracts for the wiring in the 

ds of local tradesmen, and will charge the consumer 4 per cent, 
interest on the capital so expended. So long as the Council adheres 
to this system we have nothing to say against it; but we fear that 
the temptation to set up a staff of workmen and carry out the work 
itself may prove too strong for the Council. Application is to be 
made to the Local Government Board for sanction to a loan of £1,000 
to defray the cost, ; 
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ELECTRIC TRACTION NOTES. 





Blackpool.—The Corporation electric trams at Blackpool 
have bad a most successful year. Though there are only 16 cars, the 
receipts up to the end of March 31st were £22590, compared with 
£18,196. The number of passengers were 3,421,730, compared with 
2,881,027, and the distance covered 318,885 miles against 259,754. 
This year will prove far more successful, in view of the doubling of 
the lines and the extensions to the Gynn, which provide for  three- 
mile tram ride along the front. From April 1st to the 21st the 
receipts showed an increase of £400 over last year. Extensions are 
being carried ont in various parts of the town. 


Bootle.—At the Council meeting last week, speaking on 
the minutes ¢f the Highways Committee, Alderman W. Thomas said 
he did not think they should proceed with the extension of the 
electric tramlines in Bootle until they had come to some agreement 
with the Liverpool Corporation with regard to the amount they bad 
to pay them for the use of -the lines in Stanley Road. Councillor 
Hall said that farther communications had passed between the Tram- 
way Committee of the Liverpool Corporation and the Highways 
Committee of the Bootle Corporation, but they had not resulted in a 
settlement. The matter had now been referred to the Board of 
Trade, with a request that they would decide the points at issue with 
as little delay as possible. 


Dablin.—Dr. Henry Fitzgibbon has recovered £200 
damages from the Dablin United Tramways Company for injaries 
caused to himself snd to bis horse and {trap on November 27th 
through alleged negligence of the driver of an electric car. The jury 
found the plaintiff and the company were both guilty of negligence, 
but that the defendants could, by the exercise of ordinary care, have 
avoided the consequence of plaintifi’s negligence. 


Dublin and Lucan.—The other day the traffic on the 
Dublin and Lucan electric tramline came to a standstill for about 
three-quarters of an hour owing to some irregularity, it is supposed, 
in the a house. All the cars stopped runnirig during the time 
mentioned. 


Holland.—The Schuckert Company, of Nurembourg, has 
— a contract to convert the tramways at The Hague into elec- 
trical lines. 


Huddersfield.—In the House of Commons on Tnesday 
on the order for the consideration of the Huddersfield Co'poration 
Tramways Bill, Sir John Woodhouse moved as an amendment that 
the Bill be re-committed to the former Committee. The Committee 
had reported that the Bill sought to make tramways witbin and also 
without the borough with the consent of the local authorities in 
whose districts they showld be constructed and who supported the 
scheme, but that the Committee were cf opinion that, having regard 
to the intended appointment by the Government of a Joint Com- 
mittee to consider the question of municipal trading, they were not 
justified in sanctioning the proposed tramways extending to the 
suburbs. The power asked for by the Corporation in that respect 
baving been struck out, bis object was to obtain its re-insertion, which 
had the support of all the suburbs concerned, and which he msin- 
tained bad nothing to do with the question of municipal trading. 
After some considerable discussion, the amendment was agreed to 
without a division. 


Leith.—At a meeting of the Town Council last week the 
question of the tramways purchase was discussed, and it was agreed 
to take # piébiscite on the question of the purchase on the present 
basis of the negotiations. 


Light Railways.—A Parliamentary paper has been 
published containing a report cf the proceedings of the Board of 
Trade under the Light Railways Act (1896) during the year 1899, and 
of the proceedings of the Licht Railway Commissioners during the 
period from December Ist, 1898, to December 31st, 1899. The Oom- 
missioners report, says the Zimes, that further experience has verified 
the apprehension, expressed in their previous report, that it would 
prove impossible for them to deal with the great and increasing 
number of applications within the proper time for so doing. In the, 
year 1897 they held 48 local inquiries, in 1898 they held 54, and in 
1899 they held 73; butarrears havs neveithelessaccumulated. They 
are, therefore, compelled to point out that unless some fresh arrange- 
ments are made there may be an increasing block of arrears detri- 
mental to the working of the Act. 


Liverpool.—The City Council has adopted a recom- 
mendation of the Tramways Committee to appoint Mr. P. M’Oallough, 
of Toronto, works superintendent and general assistant at. £360 per 
annum (not £1,000, as was recently stated by a Canadian paper). 

At the Council meeting last week there was a discussicn as to 
whether the Corporation should pay the costs of Messre. J. Goldberg 
and Son in the recent action, and the appeal, regarding the position 
of a tramway pole and fuse box. By 42 votes to 4 it was resolved 
not to pay the firm’s costs. It was stated that the firm will probably 
appeal to the House of Lords. 

A coal hawker has recovered £75 from the Liverpool Oorporation 
as compensation for personal injuries sustained by collision with 
an electric tramcar in Dale Street on December 9th last. 


Llanelly.—The Borough Oouncil recently entered into 
an agreement with the British Insulated Wire Company by which the 
Corporation carries out a scheme ata cost of about £80,000. It was 
reported on Monday, however, that the company had failed to come 
to terms with the owners of the existing tramway at Lianelly. The 
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Oouncil thereupon decided to acquire the property (as they have 
power todo) for subsequent transference to the company, snd it wag 
unanimously resolved that the necessary application be made to the 
Board of Trade. 


Newport (Mon.).—At the last meeting of -the Lighting 
and Traffic Committee there was a discussion ve the new electrical 
tramway which is to be constructed. The borough engineer asked 
for instructions upon several points in connection with the laying of 
the Corporation Road tramways to enable him to prepare the specif. 
cation. He stated that it would be practically impossible to get 
Aberdeen or Cornish granite setts. Ia fact, the only setts available 
were German stone setts, and a composition blcck now being manu. 
factared at Briton Ferry. It was resolved— 

That the borough engineer be instructed to prepare a specification for the 
rails, with a groove of 1 4 inch (subject to Board of Trade approval), that they 
be purchased and supplied to the contractors as in previous cases,’and that in 
preparing the specification for laying the tramway, he be instructed to provide 
for alternate tenders for the use of German setts, composite blocks, or other 
approved setts ; that provision be made, with the sanction of the Works Com. 
mittee, for lowering the road underneath the East Usk railway bridge, so as to 
give the necessary head room, and that the junctions for the siding into the pro- 
posed power station be included in the contract. 


Salford.—The Mayor, Alderman Rudman, performed the 
ceremony of erecting the first post in Cross Lane in connection with 
the extensive electric tramway scheme that the Salford Corporation 
have in hand, with Messrs. Lacey, Clirehugh.& Sillar as consultants, 
This portion of the system may be working within a very short time, 


Southport.—The Tramways Committee recommend the 
Council to spply to the Board of Trade for power to borrow £40,000 
for the purpose of relaying the lines recently purchased from the 
Birkdale and Southport Tramways Company, and for providing the 
necessary electrical equipment, cars, &c. 





TELEGRAPH AND TELEPHONE NOTES. 





Australian Cables.—R-uter’s Melbourne agent says that 
the Postmasters-General of New South Wales and Victoria have come 
to an agreement on the disputs d points in the proposed sgreement with 
the Eastern Extension Telegraph Compsny. The arrangement is made 
sutj-ct to the approval of the company, and the ratification by the 
Victorian and New South Wales Parliaments, which will not meet for 
two months. The tariff in the meantime will remain unaltered. The 
two Governments are to have the option of purchasing the cable, 
No other company is to be allowed to open offices in the Colorias 
before the Extension Company. 


Bradford Telephones,—The telephonic breakdown was 
discussed at a meeting of the Oorporation Finance Committee lat 
week, and a proposal to establish a municipal exchange was made. 
The matter was referred to a sub-committee. Meanwhile the 
National Telephone Company have promised the Postal Committee 
of the Chamber of Commerce to put the syatem in thorough working 
order in # fortnight, which will be 13 weeks after the breakdown, 
generally attributed to the snowstorm of Fzbruary 16th. 


Telegraphic Interruptions and Repairs:— 


OaBLES. Down, Repaired. 
Waer Inpres :— 
Jamaica-Oolon _... nee .-. June 30, 1899 ... ove 
Trinidad-Demerara (1891) .-- Oct, 22, 1899 ... ee 
Trinidad-Demerara (1871) .. March 14,1900 May 6, 1900 
Mole 8t. Nicholas-Cape Haitien... March 6, 1900 ... Sis 


San Domiogo-Ourscoa ... pe ees 
Cayenne-Pinheiro .., cee --. Oct, 11, 1899 ... 


00s eee - Nov. 7, 1899... eos 
Communication beyond Lady- : 
smith (Natal) ... ans .. Nov. 7,1899 .. 
Communication with offices 
beyond Kimberley and Bloem- 
fontein ... ee soe one Och. 18, 1899... eee 
Communication with Rhodesia, &c., is at present by post. Lourerg0 
Marques to Beira, and thence by wire. 
Communication with all offices of 
Colombia beyond Buenaventura... Feb. 22, 1900 ... ies 
Commanication “vid Hanekine ” 
interrupted on Persian Territory Feb. 24, 1900.... one 
Ecuador landlines ... oo * see Moh. 18, 1897... oe 
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Northern Submarine Cable Project.—The Times 
Qopenbagen correspondent on 4th inst. says that he has every reason 
for believing that the projected cable from Denmark vid Scotland to 
Iceland will be laid by the Great Northern Telegraph Oompany with 
asubvention from Denmark and other foreign States. The Danish 
Aurora Borealis expedition, which has jast returned from Iceland, 
highly favours the plan for meteorological purposes. The Great 
Northern Telegraph Company is said to be willing to make the 
sacrifice, though it does not expect that the project will pay. 


The N.T.C. and the State Royalty.—The National 
Telephone Company is now making it quite clear to metropolitan 
subscribers that the whole of the sum paid annually as rental does 
not pass into the company’s coffers. Hitherto the demand notes have 
requested the remittance of a lamp sum as subscription, but these are 
at present being set out as rental,........, and 10 per cent. 
royalty to the Post Office,.......,makingatotalof....... 
For instance, one demand note aske for £12 33. subscription, and £1 7s. 
royalty, or @ total of £13 10s. 1n a second case £28 16s. is required 
as rental, and £3 44, as royalty, making a total of £32. Ia former 
years these particular demand notes were simply made out as £13 103. 
and £32 respectively. 





CONTRACTS OPEN AND CLOSED. 





OPEN. 


Birkenhead. — May 15th. The Corporation wants 
tenders for steam exhaust, feed water and drain pipework, &c., at the 
South End generating station. See “ Official Notices” April 27th. 


Bradford.—May 24th. The Corporation wants tenders 
for two steam engines and dynamos of 1,000-kw. each. See “Official 
Notices ” May 4th. 


Bradford.—May 24th. The Corporation wants tenders 
forthe supply of enclosed electric motors of 44, 7, and 10 #-P., fora 
period of 12 months, from July lst. See “ Official Notices” to-day. 


Bridgwater.—June 7th. The Council wants tenders for 
the supply of boiler house plant, engine house plant, dynamos, 
pumps, switchboard, mains, lamp-posts, accumulators, meters, crane, 
&c., for electricity supply. See “ Official Notices ” this week. 


Burnley.—May 14th. The Morporation wants tenders 
for laying about 2,000 yards of cable on the solid or other approved 
system. See Officia! Notices” April 27th. 


Crewe.—M+y 26th. The Council wants tenders for the 
supply and laying of about 25,000 yards of three-core cable, and 
5CO lampholders aud refl-ctora for adapting the existing lamp-posts 
for electric lighting. See ‘ Official Notices” this week. 


Crewe.—June 11th. Tenders are wanted by the Cor- 
poration for the wiring of the municipal offices, market hall, and 
corn exchange, and for supplyivg lamps and fittings for electrically 
lighting (separate quotations for arc and incandescent lighting), the 
same. Tenders to Town Clerk. 


Devonport.—May 25th. The Corporation wants tenders 
for electric light and traction feeders, distributors, boxes, &c. See 
“Official Notices ” to-day. 


Dundee.—May 22nd. The Town Council wants tenders 
for the supply of copper bonds for the city tramways. See “ Official 
Notices” to-day. - 

Edinbargh.—May 21st, The City Council wants tenders 
for elevators and conveyors for coal and ashes at the McDonald Road 
electricity station. See “ Official Notices” to-day. 


Glasgow.—May 16th. The Corporation wants tenders 
for creosoted poles, oak arms, insulators, and iron work used in 
telephone construction. See “ Official Notices” May 4th. 


Glasgow.— May 19th. The Corporation wants tenders 
for the supply for one year of india-rabber covered and lead-covered 
branch cables; and carbons. See “Official Notices” May 4th. 


Glasgow.—June 12th. The Corporation wants tenders 
for the supply of two sets of switchboards and instroments for 4,000 
iy each, for the electricity department. See “Official Notices” 
0-day, 


Heywood.—May 14th. The Corporation wants tenders 
for Lancashire boilers, economiser, pipe work, feed pumps, two steam 
dynamos, balancer, booster, travelling crane, batteries, switchboard 
Connections, and .station lighting mains, feeders and meters. See 

Official Notices” April 27th, 


Italy. — July 14th, The Municipal authorities of 
Maddalena (Sardegna), are inviting projects and tenders until Jaly 
14th, for the electric lighting of the public streets of the town. 
Particulars may be obtained from, and cobemm and tenders are to be 
sent to, Il Municipio di Maddalena (Sardegna. ) 

King’s Lynn, — May 17th. The Corporation invite 
tenders for steam Aeithonn 4 Lancashire boiler, ser, pipes, 
Switchboard, and cables for electric lighting works. See “Official 
Notices” April 27th, 


Leeds.— May 28th. Tenders are wanted for two or 


‘three 630-kw. two-phase generators, and one or two sets of surface 


condensing plant, for the electricity works. See “ Official Notices” 
May 4th. 

London.—May 220d. The Central Electric Supply Com- 
pany, Limited, invites tenders for (1) two 1,200 1H Pp. Willans engines 
and three-phase H.T. generators (direct-coupled) ; (2) six three-phase 
E.T. motors direct-coupled to L.T. continuous current generator ; (3) 
switchboards and connections: Specifications, &c., at the office of 
Prof. Kennedy. As to conditions and general particulars see our 
“ Official Notices ” April 20th. 


London.—June 1st. The City Corporation Streets Com- 
mittee invite -proporals- for ‘the bire of an electrically-driven dust 
cart. See “ Official Notices” April 20th. 


London.—The Postmaster-General invites applications for 
specifications for galvaniz:d iron strand stay wire for telegraph 
purposes. See “Official Notices” May 4th. 


London, W.—The Contract Journal says that specifica- 
tions, with plan and estimate, are invited for two 100-kw. dynamos, 
200 volts, speed 450, suitable for Messrs. Willans & Robinson engines, 
with extended bedplate. Delivery to be made within three months 
from date of order. Also alterations to present swi’chboard. 
Farther details will be given by appointment with Chief Engineer, 
Whiteley’s, Limited, 147, Q 1een’s Road, Bayswater, London. 


Newcastle-on-Tyne.—Jane 1st. The New Tramways 
Committee wants tenders for sawitchboards, underground feeders, and 
pumping apparatus. Ses “ Official Notices” to-day. 


Paddington.—May 14th.—The Vestry wants tenders for 
the execution of certain alterations to the existing electric lighting 
arrangements at the Baths. See “ Official Notices” April 27th. 


Rathmines.—May 21st. The Urbain District Council 
invites tenders for the wiring of the out-houses at the rear of the 
Town Hall, the Fire Brigade Station, and the Public Library. 
Specifications, &c., from the Clerk of the Council, Town Hall. 


Rhyl.—May 14th. The Council wants tenders for water- 
tube boilers and other steam plant; steam dynamos, pumps, &c.; 
switchboard; mains, lamp-p sts, &*.; battery; meters; crane, &., 
for electricity works. Sea “ Official Notices ” April 20th. 

Southampton. — May 28th. The Corporation wants 
tenders for a water-tube boiler, with steam and other pipes, and 
a for the electricity works. Sze “ Official Notices” 

8 week. 


Tanbridge Wells.—The Corporation wants tenders for 
a number of Shallenberger (Westinghouse) 1897 pattern ampere- 
hour meter?. . See “ Official Notices” May 4th. 


Walthamstow.—May 29:h. The District Council wants 
tenders for arc lamps, posts, accessories, and glow lamps on existing 
gas standards. See “Official Notices” this week. 


Worksop.— May 23rd. The District Council wants tenders 
for steam dynamos, balancers, boosters, and motors; Lancasbire 
boilers; pipes, economiser, condenser, and feed pumps; switchboard ; 
accumulators; cables, joint boxes, arc lamps and posts; overhead 
traveller for electricity works. See “ Official Notices” May 4th. 





CLOSED. 


Brighton.—The Town Council has accepted the tender 
of the Reason Manufacturing Company, Limited, for the supply of 
meters fora period of one year from Jyne Ist, 1900, at £2 103. per 
meter. 


Dundee.— Various tenders in connection with the equip- 
ment of the electrical tramways extension were submitted to a meet- 
ing of the Tramway Oommittes on 1st inet. The tender of Lowdon 
Bros. & Co. for the traction switchboard was accepted. With regard 
to the mains, Sections A and B, which represent the cables that are 
to run along the tramway routes, which are to be laid by June, and 
the cables that are to be ready by September respectively, were secured 
by the British Insulated Wire Oompany, Limited, at a sum exceeding 
£8,000 ; and S.ction O, which represents the lighting for the ordinary 
town extensions, by the Callender Oable Construction Company, 
Limited, at a sum exceeding £2,000. 


Glasgow.—-The Glasgow Mail says that a large order for 
telephone instruments for the Corporation Exchange has been placed 
with tke Ericsson-Bell Telephone Company, 50, Wellington 8 reef, 
Glasgow. These instruments are of the type supplied to the Nor- 
wegian Government, and embody all the latest improvements. An 
order has also been placed with the General Hlectiic Company, of 
London and Manchester, for wall instraments only. Toe companies 
agree to supply 1,550 instruments by the month cf O:tober, and 
thereafter large lots weekly. 


Glasgow.—lIt is intended to get a glass floor for the 
switchboard gallery at the Pollokshaws Road Corporation electric 
supply station. The contract has been given to Messre. Hayward 
Brothers & Eskstein, Limited, whose tender was £626 13s. 4d. 
Insulators have also been ordered for the station, the tender of the 
Port Dundas Pottery Company having been accepted. 

Rotherham.—The Council has accepted the tender of 


Mesars. Thornton & Sons, Rotherham, to build arf electric light 
generating station for the sum of £8,351. 
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Keighley.—At the Town Council meeting last week the 
tender was accepted of the Pendleton Ironworks Company, amount- 
ing to £1,112 1s. 6d., fer constructional steel work in connection with 
electricity works, 


Maidstone.—The following is a list of tenders received 
for Section J (pipework) in connection with the Corporation electric 
lighting echeme : — 

Aiton & Co. (recommended for acceptance) .. ae -. £1,482 
Williams & Sons, Limited ae we se ee 1 

Spencer, Jobn, Limited .. ‘ iy os os 56 1 
Davey, Paxman&Co., .. ae is se y nf 1 

Alley & Maclellan .. od bk ae 6 ee ae 2 

Babcock & Wilcox .. a 2 

Dann, Richard oe oF nes a ©: oe be 2. 

Blackwell, Robert, Limited oe oe ne oo ee 2,041 0 

Heywood.—The Health Committee have accepted the 
tender of Mesers. Meldrum Bros., for the required for the 
oer om refuse destructor. The estimated cost of the destructor— 

ildings and machinery—is £4,500. 

Warrington,—The Klein Engineering Company has 
lately received an order from the Corporation to erect at their new 
electricity station a Klein central barometric jet condensing plant 
for engines of 1,250 x.P. 


sicoococoo 
oacocooceo 





FORTHCOMING EVENTS. 





Friday, May 11th.—At 5 p.m. Physical Society. da :—(1) 
Discussion of Prof. Lodge’s paper “On the troversy 
concerning Volta’s Contact Force.” (2) “The Heat of 
Formation of Alloys,” by Mr. J.B.Tayler. (3) “On the 
want of Uniformity in the Action of per-Zinc Alloys 
on Nitric Acid,” by Dr. Gladstone, F.R.8. (4) “ An 
Elcctro-magnetic Experiment, and Experiments illue- 
trating the Aberration called Ooma,” by Prof. 8. P. 
Thomp:on, F.R 8. 

Monday, May 14th.—At 8 p.m. Society of Arts. (Cantor Lecture.) 
“The Incandescent Gas Mantle and its Use,” by Prof. 
Vivian B. Lewes. (Lecture II.) 

Tuesday, May 15th.—At 730 p.m. Students’ Meeting of the Inati- 
tution of E‘ectrical Engineers at the Finsbury Tech- 
nical College, Leonard Street, Finsbury, E.C. Mr. R. P. 
Howgrave-Graham, Student, will read a paper on 
“ Hertz Waves and Wireless Telegraphy.” Prof. 8. P. 
Thompson, F.R.8., will preside. 

Thursday, May 17th.—At 3 p.m. Royal Institution. Prof. Dewar 
on “ A Century of Ohemistry in the Royal Institution.” 

At 8 p.m.—Inatitution of Electrical Engineers will meet by 
kind permission at the Institution of Mechanical 
Engineers, Storey’s Gate, 8.W. ‘Alternating Current 
Induction Motors,” by A. C. Eborall, Associate. 

Friday, May 18th.—At 8 p.m. The Institution «f Junior Engineers. 
Meeting at Westminster Palace Hotel. Paper on ‘'A 
Short Review of the Motor Car Industry,” by Basil H. 
Joy and Charles H. Rush. 

At 9 p.m.—Royal Institution. ‘The Structure of Metals,” 
by Prof. J. A. Ewing. 

Saturday, May 19th.—At 7.30 p.m. Manchester Society of Junior 
Electrical Engineers. Meeting at Engineering La- 
boratories, Whitwcrth Street, Manchester. Paper by 
T. E. Herbert, on “ The Application of Accumulators to 
Telegrapby and Telephony.” 

Institution of Electrical Engineers.—Studente’ Visit to the 
India-Rubber, Gutta-Parcha, and Telegraph Works, 
Silvertown. Students wishing to take part must send 
their names and addresses to Mr. J. T. Haynes, 43, 
Brownswood Road, Finsbury Park, N, by Tuesday, 
May 135th. 





NOTES. 





The Laying of Mains.—An inquiry was aor held 
by Mr. A. P. Trotter in respect of the disapproval by the 
St. Marylebone Vestry of certain works proposed to be 
carried out by the Metropolitan Electric Supply Company, 
under the West London Order, 1889. The Board of Trade 
has now allowed the company’s appeal, subject to the condi- 
tion that the trench for the mains and pipes shall not 
exceed 2 feet in width unless obstacles be found which may 
limit the depth of the trench, and in such case the trench 
may be wider, but in no case shall the sectional area exceed 
2 square feet. As a result of the appeal the Vestry is fixing 
this condition in similar instances where the works proposed 
are of an uohsual character, 


= —— 


American Society of Mechanical Engineers.—Tho 
following are among the subjects of papers to be read at the 
meeting of this Society, which is to be held next week— 
from May 15th to 18th—at Cincinnati, Ohio :— 

“On the Value of a Horse-Power,” by Goo, I. Rockwood 


“ Hot Water Heating from a Central Station,” by H. T, Y; 

“ Efficiency of Systems of Electric Transmission in Fac and 
Mills,” by W. 8. Aldrich. 

“ Multiple Cylinder Engines,” by Robt. H. Thurston. 

“The Gas Engine Hot-Tabe as an Ignition Timing Device,” by 
Wm. T. Magruder. 

“Water Softening Plant of the Lorain Steel Company,” by N. 0, 
Goldsmith. 

“Education of Machinists, Foremen and Mechanical Engineers,” 
by M. P. Higgins. _ 
“The Automobile Wagon for Heavy Duty,” by Arthur Hersch- 
mann. ; 
“Cylinder Proportions for Compound and Triple Expansion 
Engines,” by B. O. Ball. 

Topical Discussions. 

‘* What does if Cost to Run Trains at High Speed ?” 





The British Association Meeting at Bradford.— 
This year’s meeting of the B.A. is to be held at Bradford, 
commencing Wednesday, September 5th. The president. 
elect-is Prof. Sir William Turner. Section A, Mathematical 
and Physical Science, will be presided over by Prof. Joseph 
Larmor, D.Sc, F.R.8., the Department of Astronomy in 
this section having Dr. Common, F.R S., for its chairman, 
Section B, Chemistry, president, Prof. W. H. Perkin, F.R.8, 
Section G, Mechanical Science, president, Sir A. R. Binnie, 
An evening discourse on “Avimal Electricity” will be 
delivered on September 7th by Prof. Gotch, F.R.S. Papers 
have to be submitted to the general secretaries, British 
Association, at Burlington House, W., on or before 
August 1st. Electrical engineers who are in a position to 
contribute papers of interest in Sections A or G should take 
a note of this date. Paris conferences notwithstanding, it is 
to be hoped that the British Association Bradford 
meeting of 1900 will be of a little more interest to electrical 
engineers than have been some recent B.A. gatheri 
There is now plenty of time for electrical scientists 
to prepare papers. The local honorary secretaries are 
Messrs. Ramsden, Bacchus, John E. Fawcett, and Frederick 
—— and their address is 5, Forster Square, Bradford, 

orks, 





The Belleville Boiler.—The Pall Mall Gazette of Wed- 
nesday had the following important note :— 


We have reason to believe that an important change is impending 
in the policy of the Admiralty on the boilering of the ships of the 
Royal Navy. We have argued for along time past, on the evidence 
that was collected in the columns of the Pal Mall Gazette carly last 
year, that the wholesale adoption of Belleville boilers for our battle- 
ships and cruisers was a grave error of judgment. Wxperience has 
proved that this contention was at least well founded, and 
we believe that the Lords of the Admiralty have at last recognised 
this. Their conversion has been assisted not a little by the record of 
the Powerful, which —_ home from the Cape at less than half her 
designed speed, and will now have to be practically eviscerated before 
she can be recommissioned for service. If, as we are given to under- 
stand, the Admiralty are now convinced that it would be dangerous 
to rely on this type of boiler in time of war for other than torpedo 
craft, the naval service will welcome the fact with immense 
But the change of policy involved will necesssrily cause the Lords of 
the Admiralty to revise the personnel of the consultative engineering 
branch. Several important changes are, we believe, in contemplation, 
and with them it may be expected that a reform vitall, affecting the 
efficiency of the Fleet will be commenced immediately. As a pre- 
liminary, it would be desirable that a committee of experts should at 
once be appointed to examine the whole boiler question. 7 





More Smoke.—At a recent meeting of the St. Saviour’s 
Board of Guardians, it was asked what stage had been 
reached in the action against the City Company for per- 
mitting smoke to escape from their. shafts. This thing 
going too far. What are chimneys for, if not to permit 
smoke to escape ? ore 





The Electrical Standardising, Testing and Training 
Institution.—Prof. Carus-Wilson will commence a special 
course of lectures upon “The Construction and Use of 
Motors” to the senior students of this Institution on 
Monday, May 28th. 
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The Factory and Workshops Bill.—The above Bill, 
as introduced by the Home Secretary, greatly enlarges the 
owers of that official in respect of so-called dangerous 
trades and overtime exceptions, and it is submitted by the 
Manufacturers’ Section of the. London Chamber of Com- 
merce that these discretionary powers should be matter of 
statutory enactment rather than dependent on the personal 
idiosyacrasy of the Home Secretary for the time being. 
Failing to carry this view, they suggest certain amendments 
to cope with the objections they have to the provisions of 
the Bill. One of the objectionable provisions is that which 
gives the London County Council the veto on the provisions 
against fire protection in London workshops. Fa®ories 
erected before 1892, and workshops erected before 1896, 
must be approved by the County Council, but there is an 
appeal to arbitration, which has been a protection to manu- 
facturers against the arbitrary action of the County Council. 
The new Bill places all workshops and factories absolutely at 
the mercy of the County Council, and those who know that 
body and its officialism will agree that it is not fit to possess 
such absolute power as to decide if a workshop can be con- 
tinued in use. Absolute power is not a fit attribute for any 
man or any society, and it is satisfactory that anything 
tending to grant such power should be carefully watched 
and combatted. 





Parliament and Electrical Schemes.—The present 
attitude of Parliament towards electrical schemes is notable 
and, at the same time, satisfactory. There has been, in fact, a 
remarkable change in the legislature, even in the last few 
years, on electrical questions. One need go back no further 
than a few sessions to discover a distinct antipathy to elec- 
trical measures of any description. Probably, the activity of 
municipalities on electrical questions did much to enlighten 
or influence members of Parliament towards a kinder appre- 
ciation of new schemes, and the conspicuous success of both 
lighting and tramway systems has completed the conversion. 
When one cousiders the various projects that have been made 
possible by Parliamentary sanction, the record of the past 
three years is by no means a bad one. Although London is 
considered in electrical matters to be much behind many of 
the provincial towns, it is in some respects likely to be ahead . 
of the world ; we refer to the electrical underground railways 
that are under construction, and others that are projected. 
By no other means can the suburban residents of London be 
brought to their places of business with celerity. With 
probably two exceptions the railway lines that enter London 
terminate at considerable distances from business centres, and 
the necessity of a quick and efficient form of transit between 
various points in the metropolis is a great one. It is impor- 
tant, therefore, not only to the electrical industry, but also 
tothe public that such proposals as the extension of the 
Baker Street and Waterloo line, which is engaging the 
attention of a Parliamentary Committee, should receive the 
approbation of Parliament. The construction of the line 
from Baker Street to Waterloo is well under way, and serving 
as a feeder to the Metropolitan and the South-Western Rail- 
way, it obviously meets with the approbation and support of 
such companies, but it is doubtful whether the opposition of 
the Metropolitan Company against the extension to Padding- 
ton will not be fairly strong, and likely to carry weight with 
a Committee. Apart, however, from the question of com- 
Petition which the electrical line would meet in the event of 
it obtaining powers to extend to Paddington, it would not be 
surprising if sanction were obtained, judging from the 
present temper of Parliamentary representations. 





Appointments Vacant.—The Johnson-Lundell Electric 
Traction Company want an engineer and manager ; also a 
secretary, For iculars as to qualifications, <&c., see 
“Official Notices” this week. 

An electrical clerk of works is required for the Accrington 
Electricity Works, An assistant electrical engineer is wanted 
by the Hastings Corporation at £120 per annum. An 
electrical engineer is wanted by the Salford Corporation 
at £400 per annum. See “ Official Notices” this week. 

An electrical engineer is wanted by the Leith Town 
Council at £250, to commence duties on 21st inst, 


The Smelting Corporation’s Works at Ellesmere 
Port.—The Crocker-Wheeler Company, of New York, has 
been awarded an order for a 400-Kw. direct connected gene- 
rator, and four motors aggregating 240H.P., for the Smelt- 
ing Corporation, Ellesmere Port, Cheshire, England. The 
value of the order, according to the New York LZlectrical 
Review, is $13,500. The Smelting Corporation’s electric 
equipment is said to be entirely of American manufacture, 
fully $100,000 having been expended -in this direction. The 
Crocker-Wheeler Company received the contract for three 
400.Kw. direct connected generators, and 20 motors, varying 
from 12 HP. to 100 H.P., valued in all at about $25,000. 
The Edward P. Allis Company, of Milwaukee, supplied two 
500-H.P. engines. The Crane Company, of Chicago, fuar- 
nished all the requisite piping, valves, &c. The Conners- 
ville Blower Company, of Connersville, Ind., manufactured 
the pumps, while Wheeler condensers, also Hoopes feed- 
water heaters and separators, are utilised thronghout the 
English plant. 


Power or Energy ?—We have become somewhat inured 
to the confusion of these terms in a moderate degree, but never 
have we seen such an extraordinary misuse of them as in an 
article entitled “The Power in a Pound of Coal,” appearing 
in the current issue of Cassier’s Magazine, over the signa- 
ture of Mr. E. D. Meier. The title itself is sufficiently 
absurd; what would the author say to “the length in a 
pound of butter,” or “the time in a yard of pump water ?” 
Yet these are every bit as reasonable as the heading of his 
article. Let him speak for himself :—“ Let us take a pound 
of what we will call average coal, containing, say, 10,000 heat 
units. This would be somewhat smaller in size than a man’s 
fist. A pound of this coal, if expended in mechanical work, 
would give us 236 H.P.” For that matter, it would give 
236,000 H.P., or 0°00236 H.P.—it all depends. “In some 
countries men who have been specially trained as porters to 

heavy loads on their backs, will, as a full day’s work, 
carry a total of from 350 to 600 lbs. a distance of 1 
mile. And yet each has expended but one-third 
of the power stored up in this pound of ccal.” 
The author evidently believes that to a d for 
a mile is the same as to lift it through a height of a 
mile—this a from the misuse of the word “ power.” 
So again—* In sawing wood, a man may work at the rate of 
about 60 strokes a minute, and consider himself a ‘top- 
sawyer, and his saw blade may have progressed 5 feet a 
minute ; but a circular saw, driven by machinery, may be 
put through 20 times that distance, and saw 70 times as 
much wood. And yet this one little pound of coal contains 
power enough for 180 auch saws,” One would not trouble 
to notice such misconceived views, were it'not that it is 
found in the pages of a highly-esteemed engineering maga- 
zine ; the technical press at least should be above reproach 
in the discussion of matters appertaining to power and 


energy. s 


Bailding Trades’ Gift.—We are informed by Mr. E. 0. 
Sachs that a matinés saci is being arranged at the 
Theatre Royal, Drury Lane, on Tuesday afternoon next (May 








15th) on behalf of the homes presented by the building 


trades, with a view of forming a special fund for the main- 
tenance and repair of the homes. H.M. the Queen has 
iously accepted the patronage of the matinée, and 
.R.H. the Princess of Wales has kindly intimated her 
intention to be present. H.R.H. the Princess Christian 
and T.R.H. the Dake and Dachess of Connaught have 
also given their patronage, while a number of ‘noble and 
distinguished ladies are on the Organising Committee, and 
every actor and actress of note in London is taking part in 
the performance. 


Personal.—The St. Helens Town Council has increased 
the salary of the borongh electrical engineer, Mr. J. 8. 
Highfield, from £300 to £400, and of his assistant, Mr. 
E. M. Hollingsworth, from £110 to £150 per annum. 

Mr. W. H. Illingworth, of Halifax, has been appointed 
mains superintendent, at a salary of £150 per annum, by 
the Cardiff Town Council. 

Mr. Cook, the manager of the Big Wheel for some time 
back, shortly leaves Blackpool to become the secretary and 
manager of the Carlisle Corporation’s electric tramways. 











are of an uohsual character, 
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Obituary.—We regret to learn of the death of Mr. W. C. 
Smythe, electrician to the Telegraph Department at Welling- 
ton, New Zealand. 

The death is announced of Mr. William Erskine Bartlett, 
managing director of the North British Rubber Company, 
at the age of 70 years. 





Roya) Institution.—At a meeting of the Institution on 
Monday the Doke of Northumb:rland, K.G., president, 
announced that he had nominated the following vice-presi- 
dents for the ensuing year :—Sir F. Bramwell, Right Hon. 
Lord Lister, Dr. Ludwig Mond, Sir A. Noble, Mr. A. 
Siemens, the Hon. Sir J. Stirling, Sir J. Crichton Browne, 
and Sir W. Crookes. 





Errata.—In Mr. Bawtree’s paper appearing in this issue 
the following errors appear :—Page 806, first column, line 
12, for touch read tough; line 24, for softer read harder ; 
second column, line 19, read “that a¢ a current density,” &c. 








NEW COMPANIES REGISTERED. 





Cowper Inventions Development Company, Limited 
(65,755) —This company was registered on April 24th, when a capital 
of £50,C00 in £1 shares, to adopt an agreement with 8. Cowper-Coles, 
and to carry on the business of iron and brass founders, engi 8, 
machinists, tool mskers, smiths, chemical manufacturers, electricians, 
electrical engineers, &c. The firat subscribers (each with one share) 
are :—H. W. Brown, 59, Mackerzie Road, Beckenham, journalist ; 
E. T. Church, 34, Geneva Road, Brixton, 8.W., clerk; J. W. Honess, 
35, Florence Road, Wimbledon, 8.W., secretary ; E. Wyatt, Bangor 
H: ure, Lausanne Road, Hornsey, N., gentleman; A. W. Lawson, 
43, Forest Drive West, Leytonstone, secretary ; W. J. O'Brien, 6, 
South Hill Park, Hampstead, N.W., clerk; and W. Farrier, 9, Lime 
Street, Walthsmstow, clerk. The number of directors is not to be 
less than three nor more than seven; the first are to be appointed by 
the subscribers; qualification, £250; remuneration, £50 each per 
annum and a share in the profits. 


Marconi International Marine Communication Com- 
pany, Limited (65,758).—This company was registered on April 
25th, with a capital of £350,000 in £1 shares, to acquire certain 
licenses and powers from Marconi’s Wireless Telegraph Company, 
Limited, to construct and deal with telegraphic apparatus, and to 
carry on the business of electrical and general engineers, &c. The 
first subscribers (each with one share) are:—S. F, Page, 35, St. 
George’s Square, 8.W., managing director; H 8. Saunders, 15, Great 
St. Helens, EO, merchant; H. H. Allen, 28, Mark Lane. EO., 
secretary; P. H. Stewart, 10, Mavgrove Road, Broncesbury, N.W., 
civil engineer; F.S Tomkins, 59 Klea Avenue, Clapham, 8.W., secre- 
tary; J. McGowan, Claremont, Palmer’s Green, N., clerk; and W. H. 
Benbam, 19, Valmar Rad, 8.E, clerk. The number of directors is 
not to be less than five nor more than 20; the first are M. Baleer, 
M. le Col. Thys, M. M. Travailleur, M. de Volder, J. F. G. Bannatyne, 
G. Marconi, A. Ochs, Major 8. F. Page, H. 8. Saunders, and Sir 
O. Euan-Smith; Marcom’s Wireless Telegraph Company, Limited, 
may appoint three directors; qualification, £100; remuneration, 
£3 000 or £4 0CO per annum (according to number) and a share in the 
profits, divisible. 


South Shields Electrical Engineering Company, 
Limited (65,786).—This company was registered on April 28th, with 
@ Capital of £2,000 in £1 shares, to carry on the business of electrical 
and general engineers, electro-platers, electricians, suppliers of eléc- 
tricity for the purposes of light, heat, motive power, and otherwise, 
manufacturers of electrical apparatus, &c.,and to adopt an agree- 
ment with Thomas W. Ogilvy. The firet subscribers (each with one 
share) are:—F’, W. Ogilvy, 10, Rosebery Avenue, South Shields, 
electrical engineer; O. R. Toomer, Ravensworth, Westre, South 
Shieldr, engineer; J. T. Atkin, S:lisbury House, South Shields, 
builder; A. Parvis, Helena Terrace, South Shields, master mariner; 
A. P. Stainton, 37, King Street, South Shields, solicitor; C. Mac- 
donald, 69, Brodrick Street, South Shields, surveyor; F. McKenna, 
4, St. Nicholas Buildings, Newcastle, engineer. The number of 
directors is not to be less than three nor more than five; the sub- 
scribers are to appoint the first; qualification, £50. 


National Construction Company, Limited (65,790). 
—This company was registered on April 28th, with a capital of £10,000 
in £1 shares, to construct conduits, cables, wires, lines, accumulators 
and works for electrical and other purposes, and to carry on the business 
of electrical engineers, suppliers of elevtricity, &c, The first subscribers 

each with one share) are :—A. Benwell, 10, Machell Road, Nunhead, 

.E., clerk; H. G@ Carvall, 52, Mortimer Road, Kingland, N., clerk ; 
A. Pitt, 34, Olement’s Lane, E.0., clerk; N. G. Newington, 125, 
Oroxted Riad, West Dalwich, clerk; O. T. Price, 5, Prince Arthur 
Road, Hampstead, N.W., solicitor; J. H. Bodell, 49, Fawcett Road, 
8.B., clerk; and OC. W. Barrett, 8, Tennyson Street, 8.W., clerk, 





The number of directors is not to be less than three nor more than 
seven. The first are H. R. Gamble, BH. 8. Perrot, G. J. Jackson, 
and F, W. Abbot; qualification £1.000; remuneration as fixed by 
the company. Registered office, 23, College Hull, EO. 


St. Stephen’s Electrical Syndicate, Limited (65,804), 
—This company was registered on April 30th, with a capital of 
£8,000 in £1 shares, to acquire and carry on tne business of an elec. 
trical, hydraulic, and mechanical engineer, carried on by J. E. Taylor 
at 8t. S‘epben’s Works, St. Stephen’s Avenue, Shepherd’s Bash. The 
firat subscribers (each with one sbare) are:—E. Bucbholtz, 223, The 
Grove, Hammersmith, electrical engineer; J. B. Taylor, 14, Percy 
Road, Shepherd’s Bush, electrical engineer; E. 8. Templeton, 10, 
Ravenscourt Gardens, W., civil engineer; H.G. Well, 35, Boscombe 
Road, W., engineer; G. Richberg, 223, The Grove, Hammersmith, 
engineer; W. J. Ohapman, 34, Boscombe Road, Shepherd’s Bush, 
engineer; and F. Smith, 16, Percy Road, Shepherd’s Bush, instra- 
ment case maker. Registered without articles of association. 


Rubber Chemical Company, Limited (65,816) —This 
company was registered on May Ist, with a capital of £30,000 in £1 
shares, to carry on the business of producers, workers, manufac. 
turers and manipulators of so-called “reclaimed india-rubber,” 
chemical manufacturers, manufacturers of india-rubber, gutta-perchs, 
leather and other goods, electricians, &c. The first subscribers (each 
with one share) are :—T. Barclay, Uplands, Blackville, neat Brome. 
grove, manufacturing chemist; A. Southall, Carrick House, Rich. 
mond Hill, Birmingham, manufacturing chemist; J. Barclay, The 
Lenthurst, near Bromsgrove, mavufacturing chemist; O. E. Naish, 
100, Willows Road, Balsall Heath, Birmingham, manager ; T. Ground, 
Malvernhurst, School Rad, Moseley, Birmingham, mausger; 0 4, 
Hant, 58, Pershore Road, Edgbaston, mansger; and W. T. Heal, 5, 
Charlesville Road, Handsworth, manager. The number of directors 
is not to be less than three nor more than five; the first are Thomas 
Barclay, John Barclay and Alfred Southall; remuneration, £52 10s, 
each per annum. 


North Wales and District Light Railway and 
Electric Power Syndicate, Limited (65,824) —This company 
was registered on May 2nd, with a capital of £1,200 in £100 shares, 
to carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity for light, heat, motive power and 
otherwise, telegraph, telephone and railway proprietors, &. The 
first subecribers (each with one sbare) are :—J. Wolstenholme, 6, 8, 
Mary’s Gite, Manchester, agent ; J. Royle, Hesketh, 22, Braz -nnose 
Street, Manchester, chartered accountant; E. Hague, 12. Linyd 
Street, Manchester, cloth merctant; F. F. Benuett, 13, Victoria 
Buildings, Manchester, engineer; W. T. Presslend, 11, Delahaye 
S:reet, Westminster, engineer; W. H. Davies, Pwllheli, solicitor; 
and B. D. Beever, 91, Portland Street, Manchester, salesman. Tae 
number of directors is not to be less than three: the first are to be 
app.inted by the subscribers; qualification, £100; remuneration as 
fixed by the company. 

Limited 


Automobile Manufacturing Company, 
(65,793).—This company was registered on April 30th, with a capital 
of £1U0 in £1 shares, to scquire the business carried on by W. 0. 
Berrey, at 4, Hythe Road, Willesden, N.W., and the business of the 
Southern Motor Car Company, carried on at 59, Brixton Road, 8 W., 
by Townsend and Bizz.y, acd to carry on the business of el ctrical 
and general engineers, motor carriage manufacturers, &c, The first eub- 
scribers (each with one share) are :—W. O. Bersey, 34, North Street, 
Manchester Square, W., engineer; E. Townsend, Monument Baild- 
ings, E.C., merchant; H. 8. Wyndham, Hill Top, Thornton Heath, 
Surrey, gentlemsn; A. E. Bizzey, Monument Buildings, H.0., mer- 
chant ; 8. Lambert, 594, Bishopsgate Street, H.C., chartered accoun- 
tant; H. Webster, The Oottage, Upper Coombe Street, Croydon, 
cashier; and A. A. Brown, 65, Skelton Road, Forest Gate, Hissex, 
clerk. Registered without articles of association. 


Automobile Company of Great Britain and Ireland, 
Limited (65,832). —This company was registered on May 3rd, with 
a capital.of £100 in £1 shares, to carry on the business of motor and 
motor cycle makers, and manufacturers cf all kinds of vehicles, whether 
propelled or drawn by steam, oil, electricity, or other mechanical or 
animal power. The firat subscribers (each with one share) are:— 
A. T. Prudey, 28, Oastle Street, N., clerk; L. Kennedy, 2, Richmond 
Terrace, 8.W., clerk; J. Likeman, 50, Effingham Road, N., salesman; 
A. W. Hoale, 116, Craven Park Road, Harlesden, N.W., accountant; 
W. Norris, 22, Norfolk Road, Thornton Heath, clerk ; H. G. Thomas, 
86, Greenwood Road, Hackney, manufacturer; and T. T. Bradbury, 
40, Holborn Viadact, E.C., secretary. Registered without articles of 
association. 





OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 





Barcelona Tramways, Limited (6,544).—This com- 
pany’s annual return was filed on April 8th, when the entire ca 
of £300,000 in 20,000 ordinary and 10,000 preference shares of £10 
each had been taken up and paid in full. 


Metropolitan Electric Supply Company, Limited 
(25,395).— This compsny’s annual return was filed on April 19th, 
when 85,000 shares were taken up out of a nominal capital of 
£1,000,000 in 100,000 shares of £10 each, £10 has been called up on 
each of the 82,968 shares, resulting in the receipt of £829,680; 
£20,320 is considered as paid on 2,092 shares. 
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City of London Electric Lighting Company, Limited 
(94,406) —This company’s annual return was filed on April 19th, 
when 40,000 preference and 60,000 ordinary shares were taken up 
oot of a nominal capital of £1,200.000 in 40,000 preference and 
90,000 ordinary shares of £10 each ; £10 per share has been called up, 
resulting in the receipt of £1,000,000, 


Electric Sign and General Advertising Company, 
Limited (45,610).—This company’s annual return was filed on 
February 23rd, when 2.000 shares were taken up out cf a nominal 
capital of £5,000 in £1 shares; £1 per share has been called upon 
1,0C0 shares, resulting in the receipt of £1,000; £1,000 is considered 
ss paid on the remainder. 








SUPPLY STATION ACCOUNTS. 





Tux accounts of the electricity undertaking of 


( oe: the Bath Corporation for 1899 show a marked im- 
Sleetricity  Provement as compared with 1898, during which 
pie y the works were being reconstructed, and the 


supply was being carried on under great diffi- 
cultics, but the general condition of the business can hardly yet be 
regarded as eatisfactory. The increace in maximum supply is nearly 
three times what it was in 1898, yet the ircrease in cutput is con- 
sideratly less, thus indicating that the new consumers are drawn 
from a class which cannot materially sssist in improving the load 
factor, or tend towards reduced costs. Tke general position is shown 


by the 
GeneRaL STaTEMEST. 


1898, 1899. Increase. 
Total capital expenditure ... £51,561 £68,006 £11,445 
Number of units sold 356,700 388,208 $1,508 


Total maximum supply dc- 
manded ... me: .. 880nw. S82kw. 652 xw. 
Gross revenue Ses sat £7,113 £7,296 £183 
Gross profit ... whe sei £1,478 £2,173 £695 
Average price per unit sold... 4°48. 4°33d. —'15d. 
The output was taken in large part by the public lamps, being dis- 
tributed as follows :— 


Quantity Sold public Sold private Number of 
generated. lamps. consumers, public lamps. 
1697 514,224 138,209 176,520 88 arcs, 
1898 537,052 169,385 187,315 87 arcs and 21 incan- 
descents of 16 o.P. 
1899 569,986 179,261 208,947 88 arcs and 13 iocan- 


descents of 59 oP. 
Each item in the reveaue account ehows a fall per unit. Whereas 
“supply, &c., of lamps ” in 1897 yielded £395, in 1899 this sourca of 
revenue only brought in £33, while “sundry fees” have dropped in 
something like a similar ratio. The revenue per utit for current is 
being steadily reduced, and ought to encourage a larger demand, 


Revenve StaTeMEnt. 


1898. 1899. 
Gross, Per unit. Gross. Per unit. Increase. 
Saleof current .. .. £6,665 448d. £6,996 43341. —-15d. 
Meter rents .. . - 237 = ‘16d. 259 16d. sed 
Supply and repairs of 
lamps, &e, .. ee 123 09d. 33 = ‘02d. — 07d. 
Sundry fees,&c, .. ae 88 064. 8 on — 06d. 





Grossrevenue ... £7,118 479d. £7,296 451d. — 28d. 





In the “ costs” some of the anomalies of the previous ycar are 
reproduced. Thus repairs, which stcod at £985 in 1897, are now 
down to £394, and Mr. Metzger has, by some method other engineers 
Would, we are eure, like to imitate, again managed to reduce that 
itubborn item of rates from £127 in 1857, to £84 in 1898, and now 
to £77. Further “ management expenses,” which rose from £946 in 
1887 to £1,217 in 1898, have been brought down to £1,084 in 1899. 
The improvement in works’ cost in 1899 is considerably more than in 
1898, and is bettered (instead of being lessened as in 1898) by the 
reductions in other items, showing less than 33d. as total costs, as 
compared with nearly a penny more than this two years ago. 


Oosts or Propuction. 


1898, 1899. 

i Gross. Per unit. Gross. Per unit. Increase, 
08 ‘ +. . +» £2,107 141d. £1,701105d. —--36d 
Oil, - » : , 8 
Hwute wait andl om-) 439 god, "864 “Bhd. 4 08d. 
Salaries and wages in- 

curred in generation and 892 60d. 
distribution, 


Repairs and engines} 


1,032 °64d. +:04d. 


of buildings, engines, 


Pe igbaldings, eng 614-421, © 994 “25d, — 174. 





Works’ cost .,. £4045 272d. £3,681 2°28d. — ‘44d, 





ee rates, -_ taxes. 137. 091, 181° 08d. — 01d. 
sakalinet managing eng | 1917 ‘82d, 1,084 *67d. “154. 
neer, secretary, clerks, &c. ; 
General establishment 


penne agree A 178 ‘12d. 208 *13d. +-01d. 
Insurance, Me 
Otherexpenses .. oe 63 ‘041, 19 ‘Old. — 03d. 





Total costs ... £5,635 379d. £5,123 317d. —-62d. 


It will be remembered that last year the surplus was shown as 
£1235, this being really only a portion of the surplus of 1897 carried 
forward and included in the 1898 accounts. The increase in sink- 
ing fund and interest from £2,225 in 1898 to £3,978 last year more 
than absorbs the surplus balance carried forward and gross profit of 
last year, and results in a net deficiency of £1,805, which is carried 
forward, thus burdening the future of the undertaking rather 
heavily. 





Prorit STaTEMENT. | 
. 1898, 1899. 
Interest on loans .. os ee ee +» £1,478 £1 732 
Sinking fund for repayments .. oe ee 747) 2.246 
Net profit carried forward ose tras} —1805 





Gross profit ... coo cee | OENIE )= BSS 








Wen -dealing with the accounts of the elec- 

Huddersfield tricity undertaking of the Huddersfield Oor- 

Corporation poration during the years 1897 and 1898, we were 
Electricity able to refer to the steady and sound progress 
Accounts. being made. Daring the last year this satisfactory 

state of affairs was maintained, and Mr. 
Mountain must be congratulated upon the figures which we have to 
deal with. The business has evidently been developed further as 
regatds output than in the way of extensions, the increase in capital 
expenditure. during 1899 being a little more than half that during 
1898, but on the other hand, the increase ia output of the later year 
is more than double the increase during the former. 

GuneRaL StaTEMENT. 

1898. 1899. Increase. 
£93,494 £106,684 £13,190 
Number of units sold 593,377 951,033 357,656 
Number of lampsconnected ... 54,154 70,178 16024 
Grossrevenue ... «. . £11866 £15,643 £3,777 
Gross profit ve cess Ss £6937) = 89,081 £2,104 
Average price perunitsold .. 451d. 353d, —098d. 


Probably the most marked change in the foregoing statemont is 
the drop of nearly 1d. in the average price per unit sold, the figure 
being now as low as just over 344. This no doubt accounts for the 
jump from less than 6£0,000 to over 950,000 units output; this being 
the result of a reduction in price over the second half of the year 
from 64. per unit with discounts from 2 to 25 per cent., to 44d. 
per unit with discounts from 1 to 15 per cent., according to con- 
sumption. 

Under the head of “Sundry receipts” appears an item of £700. 
This is the “amount ordered to be paid by the defendants in full 
settlement of all claims and costs in Corporation v. Siemens Brothers 
and Co, Limited.” While under “ Other Efpenses” in the “ Costs” 
table is shown a sum of £336 being due to “Legal Expenses: Oor- 
poration v. Siemens Brothers, Limited, including defendants’ c>sts.” 

REvENvE StTaTHMENT, 


Total capital expenditure 


1898. 1899. 
Gross, Per unit. Gross. Per unit. Increase 
Sale of current .. £11,153 451d. £14,009 34313. — 98d, 
Meterrents.. «. 630 254. 827 "21d. — 044, 
Supply, &c., of lamps 83 04d, 107 03d. —'014, 


Sundry .. « an ins 700 184, +'18d. 


° 





Gross revenue £11,866 480d. £15,643 395d. — 85d. 





The costs are interesting as showing clearly the influence increased 


‘Output has upon the variousitems. Thus:— 


1897. 1898. 1899. 
Oatput ... a nr - 438,848 (693,377 951,033 
Coal... sed aes . = 49d, 474. “46d. 
Oil, waste, &c, ... soo” (O08 "07d. 08d. 
Wages ... os tae  «— "B's ‘63d. ‘304. 
Repairs ... i eel ety, 84d, ‘23d, 
Rent, rates, &. ... ie ~ Wd. 8d, ‘21d, 


With the exception vf “ 0.1, waste,” and “ Rent, rates, and taxes,” 
each item has fallen (if we exclade the particular legal coste referred 
to above). Works’ costs and total costs have each fallen by 4d, and 
the total costs are now down to the excellent figure of 144. The 
satisfactory character of the figures is best evidenced by the 
readiness with which the usually awkward item of “ Repairs,” bes 
come down to less than 4d, 
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Oost or Propuction. matter of importance. The sum of £6,000 was also expended on 
1898, 1899. machinery, tools, and factory appliances. These sums included a 
Gross. Perunit. Gross. Per unit, Increase, engine and boiler which had been erected. The engine was sent out 
ans oe Seats £1,170 °47d. £1,814 °46d. — Old. early last year, but unfortunately the great demand in Germany 
eae 161 ‘07d. 809 °*O8d. + 01d. for engineering goods precluded the delivery until late in the 
Salaries and wages incurred summer of certain parts which had to be made on the spot, and g9 
is generation and distri-. 1,809 ‘58d. 1,206 *80d. -—‘23d. they did not obtain the power anticipated during the dry seagop, 
MS caren ie ile a oe With reference to the trade done during the year, the sales showed 
buildings, engines, boiler, 840 34d. 919 *23d. — 11d. a considerable increase, but on the other hand both wages and 
dynamos, &c. stores, which include coal, increased out of proportion to the trade 
-- done. The prosperous state of trade in Germany created a 
Works’ costs ... ... £3,480 141d. £4,248 1°07d. —-84d. demand for labour, and it was found that the best men were leayi 
ewe imateh — a 817. ‘13d. 829 “Qld. + 08d. and obtaining higher wages elsewhere, so that there was no alter. 
salsries of managing en- native but to comply with the demand and increase the rate 
gineer, secretary, clerks, 677 ‘27d. 695 °18d. -— 09]. The ae saree an Pars. gp cain = demand br coal which 
) : coupled with a coal strike, increased the amount for , 
oe sont £750. It was estimated that the trading profit = pel 
printing, law charges and 455 ‘18d. 494 °12d. — 06d. over £21,000, whereas it a only £18,200, Had the 
insurance : amount of such estimate been realised, they would have been 
Otherexpenses .. = « ~ <i $36 08d. +'08d. to pay a dividend of 10 per cent. on the pnlentan shares ot the 
Total costs ..» £4,999 1998. £6,602 1-660. — 334. Austrian Company. The turnover was over £80,000, but the bad 





Last year we were able to say that the surplus for 1897 was more 
than doubled in 1898, and although it was not to be that this 
statement could again hold true, an increase of about £400 is most 
satisfactory, particularly as no charge (like “cost of altering circuit ” 
last year) has to be put against it. 

Prorit StaTHMENT. 





1898. 1899. 
Interestonloans.. .. «1 os £2,602 £3,647 
Sinking fund for repayments .. 1,898 2,565 
Net profit carried to depreciation account 1,237 2,829 
»  costofalteringcircuit .. .. 1,200 eee 
Gross profit .. ee we «- £6,937 £9,041 








debt account amounted to only about £6. The working of the past 
year had, notwithstanding the difficulties encountered, given con- 
siderable cause for congratulation. The demand showed that the 
goods were being appreciated. This was perhaps exemplified more 
clearly than anything else by the fact that although the contract 
with the Government expired in March last they intimated their 
desire to continue for another year at the same prices. 
contract was a sliding scale contract, that is to say, that the prices 
move with the _ of raw copper. In addition, orders have been 
received from the principal shipyards of Germany, and in fact the 
company has now practically all the principal consumers of copper 
| sear ym on its books, and at the present moment orders are on 
and far in excess of anything the company ever had before, The 
actual profit made in 1898 by the ‘‘ Metall '’ Company, after deduct. 
ing the £3,202 brought forward from 1897, was £5,193, whereas in 
1899, after deducting the amount brought forward from 1898, the 


__ Comparative ANNUAL STATEMENT FROM THE COMMENCEMENT OF THE UNDERTAKING. 

















| | Balance, 
No. of 8-c.P, : | : 
Year ended No. of lamps | BT. units Income, Expenditure. | Defici i 
COneGMErE. | connented. sold. 4 yrs re honey | Surplus. | Rate in £, 
| fund, | 
i MT Ser 8 8 ee Oe eo ae Se a. 
Dec. 31st, 1893... 112 9,613 43,224 1,067 311 361411 8 | 2,547 0 O oes 1, 

» » 1894.. 214 15,342 156,169 3,560 8 7 | 5625138 4 | 2065 0 0 see 1 
» 2895... 280 20,889 | 227,753 | 5351 5 0 | 6,724 9 0 | 1,373 0 0 eee of 
» » 1896... | 385 28,983 304,163 | 6864 2 5 | 642913 4 | coe 434 9 1 
o.-  aeed set 598 41,702 | 438,648 | 906012 1 | 7,87612 1 | ase 1,184 O O|| Transferred to de 
o” » 088: 806 54,154 593,377 | 1186611 2 | 9429 911 | wee 2,437 1 3{| a a 
» » 2899... 1,082 70,178 951,033 | 15,642 15 7 | 1281319 7 | ° 2,828 16 0) | . 








CITY NOTES. 





Elmore’s German and Austro-Hungarian Metal 
Company, Limited. 


Tu ninth annual meeting of this company was held on Monday 
at Winchester House, Mr. Jonn MacFasrtan presiding. 

The CHarRMAN stated that during the year they issued £15,000 of 
debenture stock, which brought the total to the full amount they 
were authorised to issue. It was found necessary to place the stock 
in order to provide for the increased value of the copper stock of 
the ‘‘ Metall ’’ Company, caused by the great rise in the price of the 
raw material, and to carry out further extensions at the factory 
necessary to cope with the greatly increased demand for the 
—— of the ery They elso issued preference shares 

ringing up the total amount to £50,000, partly by the option 
mentioned in the accounts for 1898 having been exercised, and 
partly by the allotment of 675 shares to an applicant for a coneider- 
able amount of debenture stock. The £2,000 loan from bankers 
which was owing on the ist January, 1899, was paid off, and the 
balance advanced by way of loan to the “‘ Metall’’ Company. The 
increase in the total amount of charges for the year is due to an 
increase of £1,349 debenture interest and other sums for increased 
patent law and audit charges, and directors’ fees. Mr. Prescblin, 
the manager in Germany, had invented a joint for high pressure 
copper tubes which they thought would prove to be of great value, 
and @ considerable amount had been expended in testing the joint 
in order to prove its value to the Board of Trade in England. 
These tests by Messrs. D. Kirkaldy & Company had given most 
satiefactory results, and the company was now putting the joint 
before the great users in England with a view to its adoption. It 
was deemed advisable to pay the whole of the charges incurred in 
patenting and testing the invention out of revenue. Other items of 
profit and loss showed a considerable decrease. They had hoped 
that t' e result of the past year would have been sufficiently good to 
enable them to convert the debenture stock, on which they have to 
pay the ridiculously high figure of 8 per cent. interest, for a 54 or 
6 per cent. stock; but they felt that, as things turned out, they 
would not be justified in making the experiment, and they must 
ask the debenture holders to again postpone redemption for another 
year. Turning to the “ Metall’ Company's accounts, the sum of 
£3,560 was expended on additions to land, buildings and water- 
power... These additions consisted largely of new buildings which 
were required to house 82 full sized tanks, in addition to which 
space had been provided for centralising.the making of mandrels, a 


net profit was £6,310, notwithstanding the greatly increased cost of 
manufacture. This result was satisfactory, and there was every 
reason to anticipate that the current year, with the increased mar- 
gin between raw copper and the price received for the finished article, 
the increased demand and the increased capacity of the a: 
should showa much better profit. The company was exhibiting at the 
Paris Exhibition. It was not at first intended to doso, but they were 
approached by the Government who stated that they would be 
prepared to pay the cost of the site, &c., and that it was their wish 
that the company should exhibit if possible. He regretted to 
record the death of Lieutenant-General Fraser, who was a director 
of this company from its inception. Mr. Charles Garnett has been 
elected a member of the Board. 

The adoption of the report was seconded by Mr. 0. Gannett, 
and carried unanimously after several questions had been put, 

The CuarrMay, in replying to the questions, said he thought that 
they had gone through the worst period of any loss they were 
likely to suffer from the rise in the price of copper. This year 
their prices were likely to be higher and they would not suffer s0 
much loss, if they suffered any loss at all, because every year 
company was in a stronger position. Every year they got better 
contracts and were able to pick and choose their orders. The 
manager had made arrangements to keep the works supplied with 
coal. It was not a good quality, but it was the best they could get. 
He hoped they would have a season with more rain and would not 
have to use so much coal. : 

The resolution declaring dividend on the preference capital was 
also passed. 





The Western Telegraph Company. 


Tue fifty-third ordinary general meeting of the shareholders of 
this company was held on Wednesday at Winchester House, Old 
Broad Street, Mr. W. 8. ANDREWS, the chairman, presiding. 

In proposing the a of the report, the CuarrMan said that 
he thought the shareholders would agree that the — was 
particularly eatisfactory, because it showed a continued increase 
in their receipts. The income for the half-year ending Slst 
December, 1899, including the dividends for the Western 
Brazilian Company, and other companies, amounted to £139,596. 
The previous half-year the total reached £119,360, so that 
would see there was an increase of £20,236. That increase resul 
from an increase in the message receipts, and as a matter of fact 
the increase from messages amounted to £22,381, but.as there was & 
diminution in the ‘-~ from dividends of £2,145, the net 
increase was £20,286. ey got most of the inoreasé in 
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receipts from South America, and there had been a small decrease 
on the South African coast. The expenditure amounted to 
995,596, and that for the previous half-year was £21,999, so that 
there was an increase of £3,597. Practically the whole of that 
increase had been occasioned by the repairs to cables, which item 
exceeded by £3,100 the amount spent under the same heading for 
the preceding six months. Of course, that was an item which was 
not within their control atall. Breakages to their cables resulted 
from various causes, and when they happened, they must repair 
the cubles as quickly as possible, so that it did not interfere with 
their profit. After payment of £3,200 for debenture interest and 
sinking fund, and providing for the payment of income tax, the 
credit balance of the half year amounted to £109,284. To that they 
had to add £5,062, the balance brought forward from June, making 
£114,346. There had been further expenses amounting to £176 in 
connection with carrying out the arrangements for a cloeer working 
union with the Western and Brazilian and the London Platino- 
Brazilian Telegraph Company, and the first and ezcond interim 
dividend, amounting to £62,379, had been paid. That left 
them with a balance of £51,791. They had _ transferred 
£45,000 to the reserve fund, which left them with a balance 
of £6,791 to be carried forward. That seemed to him 
to be a pretty satisfactory state of affairs. It was an 
agreeable thing to know that since their last meeting the remaining 
interests of the shareholders in the Western and Brazilian Company 
had been acquired, so they might look upon it that they were not 
only under one roof, but they were one institution, and hencefor- 
ward they would not hear of the Western and Brazilian Company 
but of the Western Telegraph Company. As to the future it never 
did to prophesy, but as far as they could gather they heard very 
good accounts of what was likely to be the state of the United 
States of Brazil for some long period tocome. The country seemed 
to have taken a turn for the better, and after passing through its 
darkest period it seemed to be emerging into the light. There was 
arising change, &n increase in the general business and also an 
increase in their business in that country, all of which pointed to 
a satisfactory future. Consequent upon the amalgamation, they 
had begun the laying of a new cable of an exeeedingly excellent 
type which was to give them a high rate of speed right away from 
Pernambuco to the Plate. They were very pleased that the laying 
of that new cable appeared to coincide with what they were led to 
believe to be @ revival in the country, and it looked therefore as 
though they had taken a step at the right moment. The laying of 
that cable would of course deplete the reserve fund, but for that 
money they would have a new additional direct line which was 
likely to prove very remunerative. In conclusion, the CHAIRMAN 
referred to the proposed alteration in the superannuation and 
pension fund by which it was proposed to reduce the retiring age 
from 60 to 55 years. He said that it was not intended to retire all 
their clerks at 55, but they wished to have the power of doing so if 
they thought it advisable to exercise it in the interests of the 
company. In order to bring about the change the contributions 
by the staff and the company to the fund would have to be 
increased from 2} Pes cent. to 4 per cent. respectively. 

Sir ALbert J. L. Cappet seconded the resolution, which after a 
short discussion was agreed to, and subsequently the necessary 
resolution was passed with reference to the pension fund. 





London Platino Brazilian Telegraph Company. 


Taz twenty-second ordinary general meeting of the shareholders 
of this company was held on Tuesday at Winchester House, Mr. 
W. S. ANDREws in the chair, 

In proposing the adoption of the report, the CHAIRMAN said that 
the income for the year 1899 was £29,648, which compared some- 
what unfavourably with the receipts for 1898, when they received 
£36,288. Therefore there had been a decrease of £6,645 in the 
receipts of 1899, as compared with those of 1898. Really there had 
been an increase in the cable receipts in 1898 of some £660, but 
there had been a decrease in land line traffic of £7,328, which arose 
from exceptional circumstances, viz., that in 1898 they received 
ftom the Government a payment of £5,000 odd for night services 
performed during the disturbance. The expenses for 1899 were 
£6,832, and for the previous year £8,312, showing a decrease of 
£1,480. The feature of that decrease was that much of it was 
permanent in character, having arisen from the consolidation of 
the businesses, whereby a saving in salaries had been effected. 
The profits in 1899 had amounted to £23,531, as against £27,583 in 
1898, or a diminution of about £5,000. Including the balance 
brought forward of £2,859, the amount available on 31st December 
last, after payment of the debenture interest, was £19,390. An 
interim dividend of 4s. 6d. per share was paid in respect to the 
June half of 1899, which absorbed £8,448, and it was now proposed 
to pay a further dividend of 2s. 6d. per share, amounting to £4,693, 
making altogether £13,441. That made the same distribution for 
1899 ag for 1898, and left a balance of £6,249, for which they had 
re transfer to the reserve of £5,000, and carried forward 

Mr. J. Dentson PEnpER seconded the motion, and the report 
Was adopted. 





The West Coast of America Telegraph Company. 


Tar third ordinary general meeting of the shareholders of this com- 
pany was held on Tueeday last, at Winchester House, Old Broad 
Street, Mr. J. Denison PenpEr presiding. 

The CHarrMan, in moving the adoption of the report, said they 
Would see by the accounts that the receipts for the year were 





£28,347 as compared with receipts in 1898 of £25,080, thus showing 
an increase of £3,267. That satisfactory result had of course been 
chiefly derived from the increase of traffic which had come from a 
revival of trade on the coast, and the exchange, which had gone up 
from 123d., which was about the average of 1898, to 16d., which had 
been the average for 1899. But having regard to the increase in 
the receipts, naturally they would turn to the expenditure and see 
if there had been an increase there. He was sorry to say that 
there had been an increase in the expenditure, but that had been 
impossible to avoid. The total expenses of 1899 were £21,065, and 
in 1898 they were £18,840, thus the increase had been £2,224. The 
cause of that expenditure chiefly had been the repairs of cables, 
and of course where you had got repairs they had the very material 
cost of the new cable which was putin. Also with regard to the 
ship. As they knew, they got a rebate for every week she was 
lying in harbour doing nothing. During the twelve months under 
review the ship had been out more than usual,therefore the cost of 
insurance had been considerably greater, to say nothing of the in- 
creased cost of coal, of which everyone was aware. The sections under 
repair had been the Serena Valparaiso, which was repaired in March 
and again in August. The cause of the interruption there was found 
to be the bad ground that the cable was laid upon, which was very 
rocky. The position had been removed furtherseaward,and he thought 
they had now got better ground, and therefore the cable was not 
likely to be interrupted again. The other repair had been the Caldera 
Serana cable which was repaired in February and in the beginning 
of March, and again at tbe end of March. The latter repair was 
caused by a land om 3 which made the cable taut and put a fault in 
it. Another repair had been the shore end of the Antifigusto cable, 
which had been renewed. With regard to the expenses, as he had 
mentioned before, it entirely depended upon the cable repaifs they 
had. If they were fortunate enough one year to have a low 
expenditure. under that head they could not count upon its 
continuance, because the next year might bring, as the last.twelve 
months had done, a considerable increase in that item. With 
regard to the balance—£3,267—that had been dealt with by the 
payment of interest upon the income bonds. They would remember 
that those bonds were issued at the time of the reconstruction of the 
lay. They were taken by the Brazilian companies and some were 
also taken by the Construction Company. The interest upon 
these bonds was not cumulative, and for two years they had not paid 
any interest. This year he was glad to say that they had been able 
to pay out of profits the full 4 per cent., and that was a move in 
the right direction. During the year they had taken the cable out of 
Ca'dera and closed that office, because is did not pay its expenses. 
The public would not suffer in the least, because there was a 
Government land line, and traffic would be handéd to the 
Government,and the messages which were to come to Europe or other 
parts of the world would come on to their lines atone of the other 
stations. If the political situation in South America remained 
quiet, as they had every reason to hope, they hoped that the 
present satisfactory figures would be exceeded in future years. 

Sir Aubert J. L. Capret seconded the resolution, and the report 
was adopted. 





Sabmarine Cables Trust. 


Tue annual meeting was held on Tuesday at Winchester] House, 
the Marquis of Tweeddale presiding. 

In moving the adoption of the report, of which we gave a -brief 
abstract last week, the CHarnMAN said that the income for the year 
was £24,789, or an increase of £3,333. The principal cause of that 
apparent increase was that they had received and brought into the 
credit of revenue a full year’s dividend and bonus on the shares of 
the Eastern Extension Company, amounting to £9,294, whereas 
only three full quarters were carried to the credit of revenue last 
year. Various other differences made it difficult to compare the 
dividends of the current year with the previous year, owing to 
the dates of the receipt of dividends being variable. That was the 
case with the American investments, but the differences were fully 
explainedin the accounts. After deducting the expenses of the 
Trust, there was an available balance of £23,601, which had been 
sufficient to pay two cou of £3 each, and leave a balance of 
£3,315, The surplus funds were to be used in the redemption of 
certificates, either by purchase in the open market, provided that 
the price paid for each certificate was less than £120, secondly by 
the certificate holders; failing those two methods by drawing at 
£120. The trustees drew twenty-seven certificates on Friday, 27th 
ult., 1900. Particulars of the changes made in the investments 
were given in the report. They were very few, and consisted 
practically of the sale of some of their American holdings, in 
order to enable them to take advantage of the offer of the Com- 
mercial Cable Company of a number of this company's shares at 
par. It had been a very profitable transaction to the Trust. Mr. 
Clements 8. Colvin, 0.8.1., had been appointed a trustee. 

Mr. J. D. PenpEs seconded the resolution, which was carried. 





Great Northern Telegraph Company. 


The following is an abridged report of the general meeting held 
at Copenhagen on 28th April, when Mr. F. Zanue presided. 

The Chairman and Managing Director, Commodore E. Sumnson, 
D.R.N., in rendering an account of the working of the company 
during the year 1899, made the following remarks :—The Company’s 
Cables.—During the first half of the year 1899 the condition of our 
cables was moat satisfactory, whilst in the latter half numerous 
interruptions occurred, especially in Europe. Twenty interruptions 
have affected eleven of the European cables, and in the Far East 














796 THE ELECTRICAL REVIEW. 


ctor, 


[Vol. 46. No. 1,172; May 11, 1909, 





there had been nine interruptions of six cables. Upon the whole, 
however, the number of interruptions compares favourably with 
that of the preceding year. The cable steamer “ H.C. Orsted” has 
been employed on active service for 134 days, and the ‘Store 
Nordiske "' for 87 days, of which 25 were for the account of others. 
The Wladiwostuck Line.-—The efforts of the Imperial Russian 
Administration to improve the Wladiwostock Line have commenced 
to bear fruit, and although there is still room for improvement of 
this line, the number of telegrams forwarded thows an appreciable 
increae. Danish Concessions.—On the expiry of our Danish 
Concessions for the establishment and working of cables connecting 
Denmark with Norway, Great Britain and Russia, the Danish 
Government extended the same with certain modifications, the 
former to the 1st of January, 1911, and the latter to the 31st of 
December, 1912. The Projected Iceland Cable.—At the meeting of 
the International Meteorological Committee, held at St. Petersburg 
in September last, the project for @ submarine cable to connect 
Iceland with the telegraphic system of the world was again brought 
forward by the Danish Metecrological Office. As at several pre- 
vious Meteorological Congresses, the scheme was favourably re- 
ceived, the Committee, by a special resolution, urging the Danish 
Government to continue their efforts in the same direction as 
hitherto for the realisation of the project. Protection of Submarine 
Cables.—The Danish Government were less successful in their 
endeavours to induce the Peace Congress, assembled at the Hague 
in May and June last, to deal with the question of the legal 
status of submarine cables in time of war. The importance 
of the question ra'sed was, however, generally recognised, and it 
cannot fail to engege the serious attention of a future Corgress. 
Affaits in the Fat bast.—In the Far East, where we have obtained an 
extension till 1911 of the privileges previously granted us by the 
Chinere Government, the China traffic has attained the same level 
as during the preceding year, whilst the Japan traffic shows even 
an increase. If this satisfactory state of affairs be maintained 
during the present year, there inay be occasion to take up the 
question of a further revision of rates for telegrams to the Far 
East at the International Telegraph Conference to be held in 
London next year, although the Jast reduction of these rates took 
place as recently as the 1st of July, 1897. Amortization of 1683 
Debentures.—The remaining £70,000 of our 5 per cent. debentures 
of 18t3 having been ‘paid cff on the ist March, 1899, these 
debentures, together with the extraordinary amortization fund 
set aside for their redemption, will hereafter not appear in the 
balance sheet. Receipts of the Company.—The excellent results 
of the year place us in a position to propose the same extra 
dividend as last year, viz.: 74 per cent. (making 124 per cent. in 
all for the year), and at the same time to increase the Reserve 
and Renewal Fund by a substantial amount. On the other hand, 
we have had to charge some large amounts against this fund, 
partly because ofthe depreciation vf a great number of the bonds 
belonging to the same—a depreciation which has reduced the value 
of the investments, at least for the present, by £40,075 19s. 3d.— 
and partly because £171,864 9s. 9d. has been written off the value 
of our property in Europe and Asia. The principal cause and 
effect of these measures is to make the amount of the balance of 
the Réserve Fund—part of which has from time to time been used 
for the establishment of our lines, &c.—correspond tv the amount 


’ of the securities.of cash actually in hand for the account of the same. 


Cable-Sehemes.—The political events of the past year have more 
than ever emphasised the important part played by the great 
telegraphic highways in the political, commercial, and social 
development of the world. In addition to the old English and 
American schemes, whose principal object is the establishment of 
national and independent submarine lines in the Pacific, other 
schemes and projects with similar aims bave sprung up in other 
parts of the globe. As yet itis difficult to disentangle the numerous 
ideas and projects, and to foretell the issue, but we confidently hope 
that, thanks to the political passivity and neutrality of the nation 
to which it belongs, and to the admitted discretion and impartiality 
of its service, the Company will continue to enjoy the confidence 
of all the Governments and Administrations’ whose territories its 
cables have connected for thirty years. Nevertheless, it is more 
than ever necessary to prepare for any contingency which may 
arise from the present complications by continuing the cautious 
financial policy which we bave followed till now, and of which 
our account for 1899 is evidence. 
The following resolutions were carried :— 

“1, That the Report and Balance Sheet, together with the propositions 
as to the distribution of the Balance, be adopted and discharge given to 
the Board of Directors.” 

“2, That the retiring Director, Commodore E, Suenson, be re-elected 
as a member of the Board of Directors.” 

“3, That 8. Bille, Esq., and S. Bulow, Esgq., be re-elected as Auditors of 
the Company.” 





Hampstead Electric Supply Company, Limited. | 
THB directors’ report read as follows :— 


The directors have pleasure in submitting to the shareholdeis their report 
and the statement of accounts to December ulst, 1899. The directors would 
draw attention to the items on the credit side of the balance-sheet. amounting 
to £16,411 for property acquired since the formation of the company. Of this 
amount, plant and machinery absorbed £5,894 8s. 6d., and main cables 
£1,618 13s, 4d., horses and carriages £6,388 lls. 7d. The benefit of this large 
expenditure has not, however, been realised to any but a very small degree in 
the profit and loss account now underreview, The full advantage will, however, 
appear in the accounts for the current year. The large stores, known as 
“John Barnes & Company, Limited,” in the Finchley Road, was connected 
during the year for the supply not only of the lighting of the « xtensive premises, 
but of the motive power tor the lifts in the building. ‘his is equivalent to the 
consumption of 44,000 c.p., the benefit. of which will only come in the 
accourfts for 1900. The number of extra 8 c.p. lamps connected during the 
period upder review was 6,687, equal to 52,896 c.p., making, with those 
previously mentioned, a total increase of 96,806 cp. About 5 miley of 


~ had:great calls upon his time, and had 


mn ety 


additional cable have also been laid. In this connection it is gratifying for 
the directors to be able to record the fact that on no single occasion has 
supply failed. Few electric light companies can make a similar Statement, 
The profit and loss account shows the profit on electric lighting for 18 months 
to have been £5,105 19s. 8d., ard the profit on Taylor & Lown’s business for nine 
months to have been £1,229 18s. This portion of the company’s business bas 
not yet derived the full benefit from the large amount of new stock purchaseq 
in the past year. Taking into account the additional expenses which always 
have to be incurred on the inauguration of anew company, and the fact that 
the high price of coal has considerably reduced the profits, the directors consider 
that, for the first year’s trading, these figures are very satisfactory. As to the 
future, the directors have every reason to feel very confident. Additional 
houses are being connected every week, and there are contracts in*hand for the 
supply of some 500 houses. The capital outlay has practically ceased, but the 
income of the company will be increasing daily. The future profits available 
for distribution should therefore be larger year by year. With regard to the 
running of motors mentioned in the prospectus, the directors found that the 
motor vehicles the company had running in Hampstead did nos wotk sq 
successfully as could be wished, consequent on the difficulty of obtaining an 
efficient accumulator, and have therefore decided not to spend further money 
thereon, but’ to await developments. Immediately a'satisfactory accumulator 
is obtainable, the company will be able to execute the orders they have alteady 
in_hand, for the supply of motor vans, &c. This will provide an outlet for the 
sale of the day current, which isthe most’ profitable part of an electric com. 
pany’s busines:, and thereby largely increase the future profits. The directors 
propose to carry forward the balance of profit to thenext account. The auditors, 
Mess:s. Hart Bros., Tibbetts, Heiron & Co., submit themselves for re-election, 


Tux annual meeting of this company was held on Monday afternoon 
at the Hampstead Conservatoire, Swiss Cottage, N.W., Mr. E. 7 
Read presiding. 

Ia movicg the adoption of the report and accounts, Mr. Rmap said 
that he occupied the chair because the Chevalier 8-ares, the chair. 
man of the company, was suffering from a rather sore throat, He 
then proceeded to go over the balance-sheet and report. The actual 
amount of issued capital was £145 480, to which they must add the 
mortgage and debenture capital amcuntiog to £35,000. Sundry 
creditors, £9,553, was the usual trade acc uat which always existed 
in a compavy of this character. With the large business they had 
been doing, increasing at such a rapid rate they were always more or 
less in want cf money, and they had overdraft and loan to the extent 
of £1,800. Ou. the other side of the balance sheet it was shown that 
the purchase price amounted to £166,085. By the contract of 
purchase the company had to take over the assets of the Hampstead 
Battery Company, and discharge their liabilities and collect their 
accounts. That item was not yet ciosed and the amount of 
£1,085 would probably be materially reduced. They had 
expended during the pericd under notice £16,000 for increase of 
plant for both the businesses. Tnat was an increase which gave 
satisfaction as.an increasing plant and stock showed an increasing 
and progressive business. The amount due from sundry debtors was 
perfectly good as they were very little troubled with bad debts. In 
regard to the experiments on motor cars, &c , one of the future out- 
lets for their day current would be the supply of current to motor 
cars. It would be a very profitable source of revenue, but up to the 
present accumulators us:d for motor cars were very heavy and did 
not satisfy the requivements of light vehicles. The London Elec- 
trical Cab Company found that they had to stop temporarily—he 
hoped not altogether—but they had to stop running their i 
because the accumulators were so very heavy and would not contain 
the requisite amount of electric current to enable them to run with 
satisfaction. The difficulty of motor car stoppages at inconvenient 
moments was the difficulty that was being overcome. He had act 
the slightest doub that in a very short time an accumulator would 
be found that would be all that was required. The preliminary 
expenses might be considered a very heavy item, but the gréater’pro- 
portion was the very large amount of stamp duty and regis 
tration expenses. Those expenses had t > be paid by the 
company in accordance with the prospectus. They were 
being gradually written down. The directors’ fees were 
reduced voluntarily, and they would be kept down until: the 
company could comfortably afford to pay the authorised fees. 
Tarning to the directors’ report, so far as the electric lighting portion 
of the business was concerned, their capital expenditure’ bee!) 3 
tically finished fora certain period. He thought that for some 
time they would not have to spend any more’ om capital account. 
Daring the last 12 months they added about 200 houses: to°their 
custom roll, and at the end of the last year the large stores! of 
Messrs. Barnes were connected, these premises being fitted with 
lamps to the equivalent of 44,000 o.r. Taoey would aleo take motive: 
power for their lifts. They had 500 houses under contract being 
gradually connected, and this gave a certain increase of trade from 
that source alone for the next two or three years. There were 
other estates going to be built over, and the houses on these w 
also be supplied when erected. They had not had a single breakdown; 
some time ago some railway men broke down one of the com 
wires and caused a breakdown for an hour, but that. was not the 
company’s fault. The profit and loss account showed that for the 
13 months the profits were over £5,000. The profits would have 
been greater but for the rise in the price of coal. The price of 
had now gone down, but they had been taking measures to test 
certain mechanical contrivances by which in the event of coal 
maintaining its high price they would be able to burn an 
class of coal without making a tremendous smoke. 80 far the 


experiments had answered admirably, and they bad = 


able to save money by burning second-class coal. As to 


Taylor & Lown part of the business the profits were disappointing, 


but trade reasons were responsible. Tnose reasons had now 
been got over, and during the past four months the business 
increased by 26 per cent., and the profits by 50 per cant. As to the 
disappearance of names from the directorate. Mr. Fawcus found his 
business engagements in the North of England prohibited him giving 
time to the business. Mr. Cave’s own business required D 
reonal-attention, bat though he’ had left the board they had the 
nt fit of his connection. Mr. Evans,a very succéssfal business maa, 
retired from the board, but 
they had the benefit of his advice when wan‘ed. He himeclt (Ms 


his constans. 
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Read) joined the board last year because he had such a very large 
smount invested in the company, that he thought he would like to be 
ina position to see that the thing became a seccess. As one of their 
Jargeat shareholders, he said that they had a sound and progressive 
pusiness, Which if vroperly managed and provided with the sinews 
of war, should make a profit of anything from £10,000 to £15,000 per 
snnum, within a short period. It was very exceptional for an 
electric lighting company to pay dividends until several years after 
itsformation. They had bad to pass the dividend forthe six months 
ended December 31st, but that dividend was cumulative. They had 
not a8 much money as they needed to enable them to push the in- 
creasing business alone. They were taking steps to provide for that 
necessity. 

The cloption of the report was seconded by the Ohevalier Soanzs. 

A SH\RBHOLDER asked when Mr. Armstrong left the board, and ia 
reply, the Ohairman said, that a fresh arrangement had been made 
with him, by which he remained consulting manager inatead of being 
managing director. 

Ia reply to other questions it was stated that out of the £169,000, 
it they took half the capital, and put it down as plant, machinery, 
freehold, &2, and put the other half to goodwill, they would be ap- 
proximately correct. A shareholder said that the prospectus stated 
that the preliminary expenses, £2,893, were to be paid by the vendor. 
Shareholders proceeded to quote from the prospectus, and to carry 
on a cross-examination of the chairman, declaring the prospectus to 
ba misleading. Sir Thomas Delarue it transpired was the holder of 
a £5,000 mor gage at 5 per cent. 

Mr. Parker, another shareholder, proceeded to comment upon the 
way in which the original board had disappeared. The only excuse 
of the four directors leaving was that they were too busy. They 
must have known that when they came on to the board. Why did 
they leave and allow shareholders to take ebares in this company, 
believing that they were to be suoported by responsible men. There 
was change and decay apparent in the whole concern. The company 
was es'ablished in August, 1898, but they had had no account 
rendered until the end of April, 1900. Why did they tell shareholders 
in seading the report, that a report of the proceedings would be sent 
tothe shareholders? Was it to keep them away from the meeting ? 
Why bring them from the City to Hampstead, when the crew of the 
Powerful were welcomed there? The original prospectus gave them 
to understand that, practically speaking, they were to look for £18,000 
prefit. Did that mean at once or in the future ? 

In reply to farther questions, it was stated that the amount cf 
capital applied for was £72,000 originally, and the amount paid tothe 
vendors was £50,C09. The directors went to allotment on July 29th, 
1898, Mr. Armstrong was to be paid his salary of £500 per annum for 
three years. The chairman thought it would be time and money 
thrown away to attempt to claim the return of any of the purchase 
money paid to the vendors, 


Mr, Preston moved that a committee be appointed to confer with | 


the directors and lock into the sffairs of the company,and to tske 
legal proceedings if they thought necessary, and report to the 
company. 

This having been duly seconded, and put to the meeting, the 


CuatnMan declared it lost on a show of. hands, but he declined to. 


count, 


there being a number cf dissentients., 

The CuarnMaN said, that why the meeting was held at Hampstead, 
was in order tha¢ shareholders might have an opportunity of in- 
specting the works. 

There was some discussion as to the delay in publishing the accounts, 
and Mr, Heirop, representing the auditors, replied to certain 
questions on the matter, after wnich Mesers. Hart Brothers, Tibbetts, 
Heirzon & Oo., were re-elected. 





Cuba Submarine Telegraph Company, Limited. 


Tax meeting of this company, held on Wednesday, at 58, Old Broad 
Street, was presided over by Mr. O. W. Pantsx, who, in moving the 
adoption of the report, said he was sorry that the revenue account was 
by no means go encouraging as they had been accustomed to. It was 
in 1895 that the revolution in Cuba tooka serious form. Up to that 
time the company was in full enjoyment of advantageous rates, and 
although they were reduced in 1898 on account of the competition 
from the New York and Hayti cable and the Bermuda-Jamaica cable 
owned by the Direct West India Company, the loss was more than 
compensated for by the increased business brought by the revolution 
and by the Spanish-American war, directly by the heavy Govern- 
ment work, and indirectly by the landlines being destroyed by the 
Cuban rebels, which caused @ considerable increase of local business 
to be sent over the cables. At late meetings he had urged them 
tobe prepared for reduced receipte, and they had not hesitated to 
strengthen the reserve fund as much as possible during the several 
good years they had enjoyed, so that they might be able the better to 
face the lean years that would bs eure to follow when peace was 
restored. The revenue account showed that the actual traffic receipts 
for the half-year ended December 3lst last amounted to £12,008, 
48 compared with £25,740 during the correspording half-year cf 
1898, a falling off of more than 50 per cent., which, as stated 
in the report, was due principally to the lower rates at 
Which they were working, and to the competition of the landlines 
Which have now been restored. Daring the last half of 1898 they 
Were still dealing with a good deal of extra business, which was 
Caused by the after effects of the war. The second item of the 
revenue account was a sum of £5,316, which they had received on 
outstanding, and was part of the amount received at Madrid from 
the Spanish Government, against a balance of certain accounts of 
Government messages sent during the war, and which had not been 


_dusing the South American war. 


The report and accounts were also adopted on a show of hands, 


settled by the Spanish officials before leaving the island. They were 
treated by the directors in the accounts as outstanding. The third 
item of the revenue cane from interest on investments and deposite, 
and amounted to £2,181, which was a Jarger sum than usual. Taking 
all sources of income together, they had received £19,512, against 
£24,483 in the corresponding peried of 1898. Tae expenses in 1899 
were £6,192, against £7,585 in 1898, a reduction of £1,393. They 
had ccrried £4,937 to reserve fund, bringing that account up to 
£130,000, and after paying preference dividend, they were able to 
pay 6 per cent, on the ordinary shares, which was not an unsatis- 
factory result, As to the state of the cables, the break in the 
Oape Oruz-Manzanillo cable was repaired without difficulty, 
but the section between Cienfuegos and Oape Oraz, which was 
laid in 1881, proved so extremely weak, that it was impossible 
to lift and repair it. Toat was a cable which was laid 
on the deferred payment system, which was not originally 
made for the company but had done them very good service. They 
had now one cable working direct from Oienfuegos to Santisgo, and 
this lice is practically duplicated by the company’s coast cables. 
Mr. Keith and Mr. Scott had lately visited America in the interests 
of the company, and he was very glad they did so, for he valieved that 
a considerable b:nefit would result from their journsy. As to their 
present position towards the U.S. Government, there were three 
points which they were anxious to have settled. I1 the first placa 
they would like the American Government to recognise their con- 
cessions which they had not. yet done; secondly, they desired pay- 
ment of their subsidy of £2,000 per annum due under their 1895 
concession for the coast cables; and thirdly, there was a claim for 
£8,174, the cost of repairing the. damage done to their prop2rty 
They turned tothe Foreign Office, 
who had been most helpful to them in the matter, and negotiations 
are now being carried on by H.M. Ambassador at Washington with 
the U.S. Government, and as a result of those negotiations they had 
lately baen informed by Lord Salisbury that the question of their 
concessionary rights and the arrears of subsidy had been referred to 
the U.S. Secretary of War, under whose department the matter was re- 
ceiving attention; as regards the claim for £8,174 for damage done, Pre- 
sident McKinley had asked the Senate and House of Representatives 
to reimbarse the company the expenses they had incurred. Share- 
holders might have noticed in the newspapers a refzrence to the 
message that he sent, but so far they had not heard if that message 
had coma up for discussion. However, their interests were bing 
carefully looked after. They received the subsidy from the Spanish 
Government up to the end of 1898, but so far he had received no 
payment since, which really was a very great hardship for them, for 
they never would have laid the c-ast cables without the promised 
subsidy. When Mr. Keith and Mr. Scott were in New York they 
had the opportunity of discussing with the International Company 
their mutual interests, which was very advantageous. Their rates 
were very low, but they hoped as the state of the island improved 
that they might have the benefit of a somewhat increased business, 
though he would warn them, on the other hand, that trade seemed to 
be very bad in the West Indies, and there appeared to ba no expansion 
of the traffic from that source. As far as the receipts had gone for 
this year, they appeared to be much the same as for the last six 
months of last year. 

Mr. Karr seconded the adoption of the report, which was 
carried, as was also a resolution declaring the dividends, 





Prospectuses. 


A prosprotts has been circulated inviting applications uatil May 
10th (yesteroay) for £100,000 in £1 ordinary ehares, and £10,000 in 
5 per cent. first mortgage deb-ntures in R>yles, L mited,cf Maa- 
chester. Accompanying the prospectus is a catalogue of the various 
apparatus, &c., supplied to steam users by Messrs. Royles. These 
includeevaporators, condensers, feed-water heaters, calorifiers, steam 
traps, dryers, ovens, and soon. Thenominal capital of the company 
is £150,000 in £1 shares, and £20,000 debentures. The company 
takes over the engineering business of J. J. Royle, Dalham Work; 
Great Bridgewater Street, Manchester. The vendors take £91,867, 
as to £65,0C0 in ordinary shares, £5,000 in debentures, and the 
balance in cash. 





The Dover Electricity Sapply Company has been offering for sub- 
scription an iesue of 1,500 5 per cent. camulative preference shares of 
£6 each ata premium of 25s. per share. 


James Hinks & Son. 


Tux report for the year ending March 81st, states that the net profits 
amount to £10,992, giving, with the balance brought forward, 
£13,836, which it is proposed to apply as follows :—Sioking fuad for 
redemption of buildiogs and plant, £1,091; general reserve fund, 
£2,000; interim dividend at 74 per cent. per annum, £2,430; finel 
dividend, half-year to date, at tae rate of 124 per cent. per annum 
(making 10 per cent. for the year), £4,051; bonus, 1 per cent. free of 
tax, £670, carrying forward £3,594 





New General Traction Company, Limited. 


Tux report of the directors for the year ended March 23rd, states that 
the gross profits were £76,299, after deducting £6,116 10s. 6d., the 
amount of general expenses, salaries, &c., chargeable against revenue. 
To this has to be added the sum brought forward from last year, 
making a total of £82,512. A dividend at the rate of 6 per cent. on 
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the outstanding preference capital for the past year from the dates 
of payment will be paid on May 15th, and after providing for this a 
balance of £68,742 remains, which the directors propose shall be 
dealt with by transferring £10,769 to reserve against goodwill, £943 
to meet the difference of the present market value of Oonsols pur- 
chased and lodged as caution money and the price at which they 
were bought, and £20,000 to the general reserve account. This leaves 
a balance of £37,030 to be carried forward to next year. In addition 
to the amount credited to reserve against goodwill from this year’s 
revenue, the directors haye transferred to the credit of this account 
£2,230 standing to reserve in last year’s accounts, this being profit of 
the old company and included in the purchase price and not, there- 
fore, available for revenue purposes. With this addition the amount 
at credit of reserve against goodwill stands at £13,000. 





Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to:—British Insulated Wire Company, 
Limited—Further issue of 30,000 ordinary shares of £5 each, and 
30,000 6 per cent. cumulative preference shares of £5 each; and to 
allow the following securities to be quoted in the Official List :—Oape 
Electric Tramways, Limited—Shares of £10 each. They have also 
— special settling days as under:—Tuesday, May 15th: 
British Aluminium Company, Limited—£300,000 5 per cent. first 
mortgage debenture stock. Wednesday, May 23rd: Crompton and 
Co., Limited—Farther issue of 7,582 ordinary shares of £3 each, fully 
paid, Nos. 46,419 to 54,000. National Telephone Company, Limited— 
81,092 ordinary shares of £5 each, £3 103. paid; 18,908 ordinary 
shares of £5 each, fully paid (within Nos. 490,001 to 590,000); and 
fully and partly paid provisional certificates for £500,000 4 per cent. 
debenture stock. The British Aluminium debentures mentioned are 
also ordered to be officially quoted. 








TRAFFIO RECEIPTS. 





1 and Fleetwood Tramroad Company.—The receipts for the week 
en May 5th, 1900, were £338 6s, 11d.; receipts for corresponding 
period, 1899, £419 6s, 5d.; aggregate for half-year to date, £4,252 7s, 64, 


Che Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending May 4th, 1900, were £2,881 33, 64.; corresponding 
period, 1899, £2,815 5s, 1d.; increase, £65 18, 5d. 


(be City and South London Railway Company.—The receipts for the week 
ending May 6th, 1900, were £1,283; ditto May 7th, 1899, £995; increase, 
£288, Total receipts for half-year, 1900, to date, £22,245; corresponding 
period, 1899, £19,317; increase £2,928. Miles open May 6th, 1900, 83; 
May 7th, 1899, 84. 


{be Dover Corporation Tramways.—The receipts for the week ending 
May 65th, 1900, were £189 5s, 10d.; May 6th, 1699, £151 
lls, 5d.; increase, £37 14s. 5d. Total receipts to date, 1900, £2-42 
19a, 844.; corresponding period, 1899, £2,731 9s. 5d.; increase, £111 9s. 104d. 
Miles of track open, 1900, 8; 1899, 8. Car miles run, 1900, 4,984; 1899, 
4,127. Number of cars, 1900, 11; 1899, 11. 


The Dublin United Tramways Company.—The receipts for the week ending 
Friday, May 4th, 1900, were as follows:—D. U. T. Oo. horse oars 
£55 93. 4d.; ditto, electric car3, £8,421 11s. 0d.; D. 8, D, Co., electric cars, 
£804 7s. 7d.; total, £4,281 7s. 11d.; corresponding week last year— 
D. U. T. Co., horse cars, £1,900 183, 10d.; ditto, electric cars, £1,086 4s, 2d.; 
D. 8. D. Co., electric cars, £772 19s..4d.; total, £8,759 17s, 4d.; increase, 
£521 10s. 74. te to date, £71,897 1s. 11d. ; aggregate to date last 

ear, £59,724 9s. 5d.; increase to date, £12,162 12s, 64, © mileage worked 
8 42 miles electrically, 2 miles by horses, as 54 18 miles electrically, 
26 miles by horses, for the corresponding period year, 


The Halifax Corporation Tramways. — The receipts for the week ending 
May 65th, 1900, were £682; week ending May ‘7th, 1899, £461 ; 
increase, £171. Total receipts to date, 1900, £3,297; ditto. 1899, £2,226 ; 
increase, £1,071. Number of cars, 1900, 28; 1899, 15. Miles of track open, 
1900, 12; 1899, 6% 

The Liverpool Overhead Railway Company.—The receipts for the week 
May 6th, 1900, amounted to £1,433; corresponding week last year, 
pty inorease, £7. Total increase in traffics for half-year to date, 

3047, 

The South Staffordshire Tramways Company.—The receipts for the week 
ending May 4th, 1900, were £708 19s. 6d.; May 5th, 1899, £628 1s. 4d, 

Aggregate receipts for 18 weeks, £11,597 16s, 94.; last year, £11,095 15s, 24, 





STOCKS AND SHARES. 


Wednesday Evening. 

Wrrtx the solitary exception of the Kaffir Circus, markets in the Stock 
Exchange have been undergoing an unpleasant experience this week, 
and falls have been the order of the day in nearly every department. 
Tae reason for this is the extreme firmness of the money market and 
the improbability of its slackening for some months to come, when 
the resumption of gold exports from South Africa may be fairly 
expected. With the banks offering 34 per cent. for money on deposit, 
investors are not likely to be dazzled at the prospect cf getting that 
rate, or less, upon Stock Exchange securities whose most likely 
course of progress, as regards price, will be a retrograde one for a 
month or so, And as there are only a very few sound electrical 
undertakings whose shares yield anything over 44 per cent., it is not 
very surprising that, ia the present condition of affairs, there are few 
rises to record. 

To particularise, Gity of Londcns are 10s. better upon the 


St Ss maa 


successful issue of the company’s case—a result upon which it 
deserves congratulation. The rise was, however, more sentimental 
than otherwise, because there has been no inflax of buyers to producg 
the advance—not so much, in fact, as there has been for Weat 

which mark a similar rise, the market discounting the upshot of the 
meeting. Oharing Cross have again developed weakness, partially for 
the same reason which gave fresh strength to City of Londons. County 
Preferences have not yet recovered their fall of last week, and the com. 
pany’s 44 per cent. Debenture stock is rather offered. We alluded 
last week to the pitiable condition of the Hampstead Electric Supply 
Company ; the directors’ report does not tend to raise the proprietors’ 
spirits to any extent, and we fear that a drastic re-arrangement of the 
company’s capital will have to be resorted to before the concern can 
be placed on a permanently payable basis. Bat for a while it should 
be given a further trial in its present state. 

Electrical railway stocks and shares have not participated as much 
as might bave been expected in the slump which has come over 
the Home Railway department, owing to the coalowners’ action in 
threatening to raise the price of locomotive coal from 10s. per ton to 15s, 
This ramoured decision was the signal for a regular rout in Home 
Railway securities, in which the electrical shares were, to a small 
extent, involved. Of course, the raising of the price of coal, even if 
it be confirmed, will not affect the latter to anything like the same 
degree as it will damage such stocks as Great Northern, North- 
Weatern, or Midland. Oity and South London, however, fell another 
three points, making 6 per cent. during the fortnight, but Central 
Londons are unchanged. The market is now seriously debating the 
application of electric traction to the great trunk lines, but there is 
a wider-spread feeling ‘that petroleum would cost less as a motive 
power than electricity. 

Waterloo and Oity Ordinary stock remains at par upwards, and 
we would suggest that the present is an opportune time for holders 
to realise and to buy something which stands more chance of a rise 
in the near future; for Waterloo and Oity can scarcely pay more 
than 3 per cent. for the next year or two, and if money justifies our 
prediction of remaining stringent, the price of its stock will have to 
drop until it reaches a level at which the investor will get at least 3} 
per cent. At 86 this yield would bs obtainable, and we should not 
wonder at seeing Waterloo and City decline by gradual stages to the 
neighbourhood of 90. Its safety will always make if worth a little 
more than the Ordinary stocks of other Home Railways. 

British Electric Traction have followed up their fall of £1 last 
week by another of half that amount, the Preference declining } at 
the same time. The “ market” in the Stock Exchange has got more 
shares than it wants, that is the secret of the decline, and nobody 
comes in to reduce the superflaity. While the British Electric Trac- 
tion shares are weak, a very different state of affairs prevails across 
the Channel, where the Paris Bourse has been indulging ina boom in 
electric tramway shares. Public enterprise in Paris is mad over 
tramways just at present, but the only English concern which is 
deeply interested in any of the schemes is the Exploration Company, 
whose ramifications extend from one end of the globe to the other. 

The suspension of the boom in American rails has caused & sympa- 
thetic decline in Anglo-American Telegraph Deferred stock, and in 
Direct United States cable shares. In Anglo “A” a somewhat over- 
heavy bull account has been built up, and the weakness now is 
natural. The company, we have excellent authority for stating, has 
so far done rather better than it did last year. Direct Spanish shares 
appear worthy of a little attention, the Preference more particularly. 
These carry a 10 per cent. cumulative dividend, and can be bought at 
a trifle under £10, the retarn at that price being 5 per cent, Accord- 
ing to lately published statistics, the American War has proved & 
blessing in disguise to Spain, because of the renewed activity that 
has been awakened through it in the mother country, now shorn of 
nearly all her colonies. Ov-iental Telephones have crept a fraction 
over par, but Nationals exhibit no change. The Eastern market is 
sigularly quiet, purchases and sales almost balance each other day by 
day. Eastern Extension 4 per cent. Dabenture has fallen 2 per 
cent., and a similar fate will probably overtake the senior securities of 
electrical undertakings, unless the money market becomes easier. 

Although the report of the New General Electric Traction Oom- 
pany shows that a gross profit of £76,299 has been made for the 
year, the directors declare no dividends on the Ordinary shares. A 
sum of £37,000 is carried forward to next year, and this is equal 
to over 30 per cent. on the Ordinary capital, yet the proprietors 
are to receive nothing on these last. The balance-sheet contains 
a credit amount of £266,473 for shares and mortgage bonds, and 
two-thirds of this is represented by shares at par, which have been 
taken in part payment of work done. Why these should not be 
valued at their market worth we fail to understand, but this item is 
probably the reason why the directors feel it incumbent upon them 
to carry forward such an enormous sum. I¢ seems to usa pity that 
the accounts are not presented in a form that would enable the 
shareholders to comprehend better the position of their company. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
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110,000 Seale Electrio Supply Corporation, Limited, Ord. ..| 8/ .. os 14— 2 14— 2 od 
49,840 Do. do. 6% Pret. | 5| .. |6%| .. | 44— 48 | 42— Ps 
#9 ),000 do. 4% 1st Mt. Db. Stock Rd. |Stock| ... on .. |L00 —102 (100 —102 zs 
85,000 Metropotan Blceurio Supply, 101 to 62,500 10|6%|5 b 5 % | 18h— 144 | 184— 14} 
220,0007 44 % First Mortgage Debenture © Btook wee | 44% w. (114—117) |L14 —117 ee 
009 34 4 & Mort. Deb. Btock 1 as vs - [Stock cxleele3 A _ <4 = _ 08 
. Notting 8 Hlectric eee eee ron! — eee 
40,000 | St. ie and Pall Mall Nig T Light, 5 ing 144% mig 144— 154 | 144— 154 15,3 
20,000 do. 7 % Pref., 208i 40,080 5/7 7 % 7 he 6 | a e. | ... 
12,000 Smithfield” Market Elect. Supply, Ord. ... ae a3 2— 2} 2— 2} 
pro Do. Do. One Deb. = ee cee see " _ wl 7 _- “a 
000 | South London Hlectricity 8u: ical P eee wea _ _ aa 
___ 79,900 | Westminster Electric ity Supply, ( 101 to 80,000 5 12 % 12 % (13 % | 144— Score Ji 154 | 16 
* Bubject to Founder's Shares, + Quotations on 
all shares are deferred its being veed as capitel 
Unions therm vvidends marked § are a ally al aoe ot {Digan Rall ln Gatarad sare warrantee bl 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. —_ 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. INSTITU 
Present Btock Dividends for Olosin Closing | Business don 
Issue, NAME. Shore,| the last three years, ps — ites ae ON DI 
ay 
t 1897. 1898, 1899, Highest, Lowest, i 
65,000 | Aluminium shares, Nos. 1—65,000 . ove cee. haus 1/10 %| 20% ... 23— 3} 23— 3} iss is 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. aus see [Stock] ,., ae vee =| 96 —101 96 —101 ae a 
80,000 | British Electric Traction “ ove oe ey je: |e Lees 6% . | 16—17 154— 164 16 | 18% your Presid 
50,000 Do. - 6 Se Cum. Pref. oe fe! al ee see we | 12Z— 18f | 12 — 18 125 | 124 the subject 0 
200,000 Do. Perpetual Debenture Stock ... |Stock ae eae ww. (124 —127 (124 —127 we me have devote 
45,0001 |; British Electric Works vd Ord. £1 shares, 50,001—95, 000] .. | .. ce sis g— 1 g— 1 coe | a remarks he m 
50,000 |f Do. do. 6 % Cum. Pref., i—50, 000... | .. oa ase ase i— ti— Fe] ... Be desired Was § 
500 |7 Do. do. 4} % Ist Mort. Deb. cee | 200!" oes ||. ae. | OO) 2k 99 —101 ~~. ae been establis 
40,000 — Insulated Wire Ord., Had 1 to 40,000 oe 5/15 &% 15 &| 20 ¥| 11 — 12 11 — 12 coe) ual provoking & 
27,500 do. 6 %,Cum. Pref. Nos. 1 to 27, 500 . Bal: ze4 na sea 6— 6h 6— 64 ve i members of 
90,000 meat Hlecl. Enging., Ord., 1 +0 90,000... 8] 8 5 nee 1zj— 2 1g— 2 1}§] lag sirable that 
90,000 Do. do. Non-cum. “he % Pref.,1 to 90,000 2] 6 6 ove 2— 2 2— 2. a ei works carried 
125,0001 Do. do. 4h Deb. Stock ve. [Stock] ,., oa .. {108 —118 |108 —113 a na! tical knowled 
50,000 Do. do. 44 aaa Deb. Stock Red. ... |Stock| |. a .. {L083 —105 {108 —1L05 oo. ‘fou cassion of th 
20,000 | Callender’s Cable eee x shares, Nos. 1—20,000 ... | 5 | 124%) 15 %| .. | 144— 7” 144— 154 | 153] .., sctaally had 
20,000 Do. do. 5% Cum. Pref. Sif =. oes af 54— 54— 6 ee “ President's ¥ 
90,000 Do. do. 44 % 1st Mort. Deb. Stock Red. |Stock| 2. | (| <2. |u12 18 112 —116 «(ee devoted to 1 
218,583 | Central London Railway, Ord. Shares See’ taste hese | ROM ces am .. | 10 — 104 | 10 — 104 105,| 10 each one put 
61,088 ~ do. Pref. half-shares aa ace Ce ae aas Bae 43— 65} 43— 65} & | 4a special point 
71,447 do. _ Def. G0; ‘ved a at Sy ee aes ae 5— 54 5— 54 aes 43 one of these 
855,000 | City a South London Railway ove so (Stock} 17%} 24%] 17%) 64 — 67 61 — 64 63. | ax enables one t 
37,500 | Do. do. Ord. shares, Nos. 22,501 to 60,000 . ooo [ROA ce ue ww | G— 7 xd) 54— 6hxd) 6 | ,, at Niagara F 
82,098 —~ & Co., noe 1 to 82,098... | ae ey 4 ere 84— 4 3h— 4 coe) Petia and wees 
. 5%, lst Mort. Reg. Debs., 1to 900 of } of which 
nee £100, and 901 to 11,000 of £50 Red. f| “| «| | « {99 102 | 99—102 |... by a study | 
99,261 | Edison & Swan Utd. El. Legt., A” shares, £8 pd. 1t099,261 5| 6 6 ise 2— 2 2— 2 2 age sumers abow 
17,189 Do. do. do. ‘¢A” Shares, 01—017,189 5| 6 6 abs Pa 44 B4— 44 48 [43 have had to 1 
844,028 Do. do. do. 4 % Deb. Stock Red. ... | 100| ... eae ies — 95 93 — 95 6k Nii nical and of} 
112,100 | Blectric Construction, 1 to 112,100 ... wnt aoe 6 " .— 28 | 24— 23 2b} cially as to { 
25,000 Do. do. 7 % Cum. Pref., 1 ‘to 25, 000 ee OR if asi 22— 38} 22— 8} ues me apply of po 
140,800 Do. do. 4% Perp. Ist Mort. Deb. Stock ee |Stock] ... sas .. {1083 —107 |103 —106 “e ‘as The secon¢ 
9,6001) Greenwood & Batley, 7 % Oum. Pref., 1 to 9,600 oe | 20] 7 7 .. |10—11 10 — ll ae oa face the cons 
80,000 | Henley’s (W. T.) Telegraph Works, Ord. ... ove see 5 | 12 14 15 %| 1384— 144 | 1384— 144 143 | 183 so Rp 
80,000 — - - 44 % Pref. ee 5| 7 7 5i— 52 5i— 5# SB |e important pé 
50,000 44 Mort. Deb. "Stock... Stock} 44 bes .. {110 —114 {110 —114 1% i the paper 801 
50,000 Indies Bubber, Gita Porshe - Telegraph Works coe 10 | 10 10% 21 — 22 21 — 22 21,3| 214 methods in 1 
800,000 Do. do. 4 % 1st Mort. Debs. | 100 | ... sae 100 —103 |100 —103 ra oe and contract 
87,500 Liverpool Overhead Railway, Ord. ... oe oe | 10] 8} 841% 33%, 8§— 8% TE SLE | ose Pes Great Britai 
10,000 Do. do. Pref., £10 paid eee eee 10 5 5 5 13 —_ 134 13} — 133 eee see machinery f 
87,850 | Telegraph Construction and Maintenance ... o owe | (12 | 15 BH 16 16 %| 35 — 39 35 — 39 374 | 364 passed over ¢ 
150,000 Do. 4 % Deb. Bds. Nos. 1 to 1,500 Red. 1 we [OO | eee oat 102 —105 {102 —105 et a tenders for 
20,000 Telegraph Manufacturing, Ord. Nos. 1 to 20,000 we | G8] w | SB. |1O—1l | 10—11 104 |... is perhaps W 
20,000 do. 5% Cm. Prf. Nos. 1 to 20,000 ... S|. tee a <i 54A— 6 54— 6 ‘a pee just to say 1 
540,0001 Waterloo and City Railway, Ord. Stock ... eas oo. | 100] ... 8 %| 3 %)100 —103 |1C0 —103 101 xy to put forwa 
| immediate 
+ Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. — Y 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. to them abro 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 8—10. Kensington and Knightsbridge Electric Lighting, Ordinary Shares £5 (tully It this be 
Brompton and Kensington, 44 °/, —— of £100, 108—106. aid) 12—18; 1st Preference Cumulative 6 °/,, £5 (fully paid), 74—8}. De- wpon new al 
National Electric Free Wiring, 12/6 paid. g—4 xd. Pontures, 102—105. Dividend, 1899, on Ordinary Shares 11 °/,. tlet i 
Olahem, Ashton, and Hyde Electric (£10 pd.), Ord., 17}—-18}. *T. Parker, £10 (fully paid), 18. Cones 18 OBE 
Do. Pref. (£10 pd.), 10}—103 numerous te: 
° mission of pr 
* From Birmingham Bhare List, Bank rate of discount 4 per cent. January 25th, 1900). tendered see 
tuch a work 
MARKET QUOTATIONS, Wednesday, May Qth. woe _ 
ands are fv 
OHEMICALS, «ec. | This week. | Last week.|Ino, or Dec. METALS; &o. (continued), This week. | Last week, |Ino. or Deo, while foreigi 
Acid, Byaroonlorie .. | : , van Copper 5b we ka ae 8 | gato“) a allowed that 
2... . keonl ae a): “i ae yn eee tothe timid: 
a : Oxalio oo eo ee per cw. 82/- ro eo e » (Electrolytic), Bars .. per ton £85 £85 you would hi 
S » Saiglerte oo = ee swe: PEK CWE, 5/6 Bi os e ns ” Sheets.. per ton £94 £94 * transmitti: 
a Ammoniac, 8 percwt.| 40)- 40/- Ee 6. Da 6 Rod .. per ton £88 £88 a ADSM g 
a Ammonia, Mara (erystal) ;; perton| £84 £34 ie . H.C. wire perIb.| 10d. 10d. ‘a date (1890) 
es ee perton £81 £81 -. fHbonite Rod .. «2 oo perlb. 8/- 8/- oo and distribu’ 
< Bleaching powd ee ee perton £7 £7 oe fw» Sheet .. -. oo perlb. 5/- 1 “ and Switzer! 
@ Bisulphide of Oarbon ec ee perton £165 £165 Se n German Silver Wire .. .. perlb. 1/6 1/6 “ : A 
a Borax +e oes ~~ ne Porton| £1610 | £16 10 os h Gutta-percha, fine .. .. perlb.| 8/- to8/6 | 8)- to 8/6 “ in an electri 
° Bensole (00 oo «ee ~— we.-:«sPOF gal, UR q|- oe h India-rubber, Para fine ee perlb, 4/3 4/2 to 4/3 . when there ' 
w (60/90 °/, eo oe per gal, 5/6 we — Chi Sheets .. per ton £18 £18 + we, nor in ¢ 
: r Sulphate... .. .. perton| £26 10 £26 10 ne é Pig (Cleveland warrants) per ton 74/9 75/14 44d, dec, teen 
ae. (Eee £25 = ts Borgings, 200 according tosize per ton | From £11| From gil|  «. though 
a ,» WhiteSugar .. .. perton ee 4 » Sorap, per ton | 70/- to 72/6| 70/- to 72/6 “e members of 
+ on eee pel oe perton| £2710 £2710 os & » Wire quiveniecd No. 8.. per ton Fy 7. £14 6 ‘ demned a { 
a Naph' a, Solvent (90%, ai per gal. 2/0 2/9 oe} ~— English Ingots .. .. perton! 45 £175 £17 inc, extravagant, 
1 per gal, 5/6 5/6 oe " Sheet .. .. perton| 418 10 £18 10 a too exparim: 
a soni Bichromste, in casks. . per Ib. 43d, 43d. “ m Manganis Wire No. 28.. .. perlb. 8/- 8/- oo the capitalis 
: ustic (15/80 1.) ee perton £24 £24 ‘“ g Mero: -per bottle} £9 10 £9 10 did all th 
tal Bis ulphate .. .. per ton £35 £85 ia a Mica (in (in original easee), small per lb. | 8d.to9d.| 8d. to 9d. ee ese 
he: ee per owt, 68/- 68/- nee os i » medium perlb.| 1/9to2/9 | 1/9 to 2/9 ee their works 
a Sulphate of Magnesia... .. perton| £410 £4 10 ee d large perlb.| 8/3 to 7/3 | 8/3 to 7/8 . world, ; 
a Sulphur, Sublimed Flowers .. per ton £6 £6 as p Phosphor Bronze, plain castings per lb, | 1/1t01/4 | 1/1 to 1/4 oe Attenti 
ss Pa 5. + Porton |  €6 10 £5 10 ee P rolled bars &rods per lb, | 1/1 to 1/4 | 1/1 to 1/4 “ _ 
ii per ton £5 £5 o6 rd str‘p & sheet per lb, | From 1/3 | From 1/8 ‘ cases of usix 
: Boda, — white 70° ye. > perton | £10 15 £10 15 Me ; Platinum .. eo ee perozs.| £812 £8 12 . 1—Of th 
@ » Orystali ee per ton £8 £8 es p Silicium Bronze Wire . per lb, | 104d to 1'- | 103d. to 1/1 ‘e velerfallan 
@ w Bichromate, casks = ;. per Ib, 84d, 84d, as 4 Bteel, Magnet, aco’d’g to desc’p'n p.ton | From £15 | to £40 ee tance t 
METALS, &o. § Steel, Magnet, in bars.. .. ain. | “ i to whi 
Aluminium Wire, in ton lows.. perton| £294 £294 ” gTin, block .. . ++ ve PEF HON | 9147 195, to} #141 to £149) | 10)- dom Company, T 
A Sheet, in ton lots.. a ton £191 £191 os eee | A eee een 1/9 1/9 . Te y 
p Babbitt’s metal ts. £80 to £150) £80 to £150 “< n_y wWireNos.1ltol6 ..  .. per lb, 1/9 1/9 . e wate 
? Brass (rolled metal #"t012") basis‘per tp, | 81a. Bid, ae p White Anti  iriction Motale— Mountains, 
¢ Tube (brazed) ee perlb, 104d. 103d, a “ White A £40 to £70 | £40 to £70 . eelaeaeaceee 
: ne oe (solid drawn) +» perlb, 9a. $d. es j Yarns, Comon, Sing le ie 101b, bundles oe rib. Ghd. 84d. “ *Th 
esis +e ee per Ib, 84d. 84d. ss i » BestF Flax, é len. per Ib. 6d. 6d. . € un 
¢ Copper Tabes (brazed).. .. per lb, 1lid. 113d. es jw» Hemp,8plyl0lbs. .. perlb. 44d. 444, . now, howev 
¢ ” » «(solid drawn) «. perlb, 114d. ita. 5 pe ng ” 19 Teer 10 Ibs, Bag om | é s. = i aa passed a rec 
g Copper Bars (best selected) .. per ton £88 #9 | den | i Zito, — (Viello Montagne bad.) : | a eo | setae: & rp : 
4 
oe supplied b i li tations 
Messrs. 1S. Boo “n — indla- a r, Gutta-Percha, and | - k peal roar Ashby, Limited, ee in 
> The British An ee Company, Ltd, Telegraph Works Company, Lid, i m Messrs, W. T. Glover & Oo., Ltd. El op 
: penny aioe & Gene, Messrs, James com ‘ames & Shakspente, a oom & - & Sens, Os. Lath ectric Buy 
¢ Mesers, Frederick Smith & Co, ( Messrs, Bolling ng & Lowe » The Phosphor Bronse Company, Litt, 
¢ Messrs, Bears” QO. Kee a Ce, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


ON DISTANT ELEOTRIO POWER TRANSMISSION. 
By Prof. Gzoraz Forsss, F.R.8., Member. 
(Paper read April 26th, 1900.) 


your President did me the honour to invite me to read a paper on 
the scbject of the distant electric transmission of power, to which I 
have devoted much attention during the last 10 years. From the 
remarks he made at the time, it seemed to me that what he most 
desired was & description of the works of this character which have 
heen established in different parts of the world, with the object of 
provoking a discussion, on their various merits and defects, by 
members of the Institution. I regret that to myself it seems unde- 
sirable that anyone should give to the Institution descriptions of 
works carried out elsewhere if he has not an intimate personal prac- 
tical knowledge of the works; but, in view of the fact that the dis- 
cassion of this paper may bring out information from those who have 
sttually had the handling of such works, I have yielded to the 
President's wish to a certain extent. The first part of the paper is 
devoted to the — of certain selected transmission plants, 
exch one put up by a different contractor, and each one having some 

isl point of interest. But I must freely confess that the only 
one of these of which I have that intimate practical knowledge which 
enables one to judge on the merits or defects of a scheme is the plant 
st Niagara Falls, the plans for which were prepared by me in 1890 
snd carried out between that date and 1895, and the actual working 
of which I have thoroughly investigated up to the summer of 1899, 
by a study of the journals, log-books, and complaints from con- 
summers about faulty supply. Ooncerning the other installations, I 
have had to make use of the printed descriptions appearing in tech- 
nical and other journals, which are always liable to mislead, espe- 
cially as to the satisfactory nature of the supposed uninterrupted 
mpply of power. 

The second part of the paper deals with some of the problems that 
fe the consulting engineer in his attempts to introduce the highest 
eoonomy, especially in the transmission lines, as this is the most 
important part when the distances are great. To these sections of 
the paper some words have been added to give a general view of the 
methods in use by different contractors. Hitherto manufacturers 
and contractors in this country, having few great water powers in 
Great Britain, have neglected to attempt the supply of suitable 
machinery for other parts of the world, and run a risk of being 
passed over entirely in the future as they have been in the past, when 
tenders for the electric utilisation of water powers are asked for; it 
is perhaps wrong to say that they have been overlooked, and more 
just to say that they have refused to undertake such work. I venture 
to put forward the opinion that this is unwise, and I trust that the 
immediate progress that we expect in the transmission of power 
generated in the neighbourhood of coal pits will lead the manu- 
factarers of this country to appreciate the large field that is opened 
to them abroad for the utilisation of water power. 

It this be done I believe that British manufacturers may work 
wpon new and independent lines and that they will have a large 
outlet in our Colonies and. other parts of the world; because out of 
numerous tenders that have been submitted to me for the trans- 
mission of power from waterfalls, none of the foreign firms who have 
tendered seem to me to have started on the best lines for making 
such a work successful and absolutely free from interruptions. 

It our manufacturers, owing no doubt partly to the fact that their 
hands are fall, have been unwilling to undertake these great works, 
while foreign firms have been making a splendid start, it must be 
allowed that the want of progress in our Colonies is also largely due 
to the timidity of our financial men. It is not in this country that 
you would haye found men with the boldness to risk their capital in 
transmitting and distributing electricity for power purposes, at a 
date (1890) when there was ~ one example of such transmission 
and distribution, viz, in as village near the frontier of France 
and Switzerland. Nor would confidence have been placed by them 
in an electric transmission by means of alternating current at a date 
when there was nota single alternating current motor in commercial 
We, nor in the advantages of lower frequency than any which had 
been thought of up to that date (1893), when nine-tenths of the 
members of this Institution who rose to discuss the question con- 
demned a frequency of 25 periods per second as impossible and 
extravagant.* Our capitalists are too apt to say that such things are 
too exp2rimental, when any step is taken to improve methods, Yet 
the capitalists in America who undertook to utilise the Niagara Falls 
did all these things, made a commercial and engineering success of 
ad — and have been imitated in their methods all over the 

Attention must now be drawn to a few of the most interesting 
cases of using electricity for developing the power of waterfalls. 

1—Of the various plants for transmitting electrical power from 
Waterfalls, one which derives its chief interest from the greater dis- 
tance to which the energy is transported, isin South Oalifornia at San 
Bernandino and Los Angelos, carried out by the General Electric 
Company, U.8.A. 

The water is taken from the streams in the San Bernandino 
Mountains, and it is carried in canals and tunnels for about 2} miles. 





*The unqualified success of low frequency at Niagara Falls has 
now, however, converted even former opponents, and this Institution 
Passed & recommendation last year that a frequency of 25 should be 
‘standard for power transmission. 

‘ {The only financial group who ever in this country showed such 
mnees in electric matters was the band of men who realised that 

srranti’s brilliant views were right, and who started the London 
Electric Supply Company. 


It develops power under the head of over 700 feet, three-phase 
electric currents are there generated and raised by transformers to a 
pressure of 33,000 volts, and the current is transmitted over a distance 
of 80 miles to Los Angelos; 80 per cent. of the water conduit is in 
tunnel, and of the rest part is open masonry canal and the remainder 
timber flames. There are 18 tunnels whose total length is 11,555 
feet, the longest being 2,074 feet. There are 2,662 feet of wooden 
flames, 167 feet of open masonry canal, 121 feet for a sand-box, and 
57 feet of reservoir and forebay at the head of the penstock. The 
water is taken from a point 3.422 feet above sea-level, the power- 
house being at a level of 2,670 feet; the slope of the canal is 9°5 feet 

mile, leaving an available head of 728 feet at the power house. 

e streams used are the Santa Anna River and the Bear Creek. 

The best description of the civil engineering works is given in the 
Engineering News, New York, March 9th, 1899:—Pelton wheels are 
used with a uczzle 3? inches in diameter, the wheels are 82 inches in 
diameter, the regulation is obtained by deflecting the nozzle from its 
most effective position as the load falls off; four such wheels and 
generators are in place; the generators deliver current in three 
phases, and the revolving wheels carry 20 poles, the armature being 
external, each generator delivers 1,000 # p., running at 300 revolutions 
and giving 750 volts. There are 12 transformers in banks of three, 
on foundations of steel beams and concrete, 30 inches above the floor 
for the purpose of cooling by a forced air draught. Hach transformer 
raises the pressure to 19,000 volts, making 33,000 volts between wires 
on the three-phase circuit, the Star connection being used; ths of an 
ounce pressure is used with blowera 280 inches in diameter, each 
requiring 3 u.p. There are two three-wire circuits of No. 1 B. and 8. 
copper wire, and the insulators are placed on the posts at the angles 
of an equilateral triangle. These insulators, over 6 inches diameter, 
are bell-shaped, of glazsd porcelain, and are bolted to the cross-arm. 
There are 44 posts to the mile, of white cedar, from 35 to 65 feet high, 
with 8-inch tops. At Pesadena the voltage is reduced by oil-cooled 
transformers to 2,200 volts, and the current is used to work a 
synchronous motor which drives a direct current generator of 525 kw. 
At Los os there are six 250-Kw. transformers reducing the elec- 
tric pressure to 2,200 yolts, and four synchronous motors which drive 
generators for lighting with continuous current. The information 
which would be most useful as to the results of working this plant 
would be about the continuity of working and freedom from interrup- 
tions. Sach information cannot be obtained accurately except by a 
prolonged stay at the spot, examination of journals, &c. I am unable 
to assist in this. 

2.—The Snoqualmie Falls have been developed for transmitting 
power to Seattle and Tacoma, by the Westinghouse Oompany, U.S.A. 
The features of greatest interest in this case are the use of the high 
electric pressure of 30,000 volts, and the use of aluminium for the 
conductor on the long transmission line. It is impossible for anyone 
to know what success has attended these novelties, unless he were to 
examine not only the plant but also the log-book and correspondence, 
Continuity of performance is of primary importance, bat we cannot 
tell from published accounts whether this has been obtained in the 
present plant with 30,000 volts. Also we have not any means of 
knowing what success has attended the use of aluminium wire. 

In the development of the Snoqualmie Falls a vertical shaft has 
been dug 260 feet deep, 10 feet by 25 feet, and the tailrace tunnel is 
200 feet. A 7 feet 6 inches steel penstock is in place, and there is room 
for another. The underground chamber for machinery is 200 feet 
long, 40 feet wide, and 30 feet high. The penstock is connected at the 
bottom to a steel receiver 10 feet diameter, 1 inch thick, and 80 feet 
long horizontally, besides 60 feet length of pipe 7 feet 6 inches 
diameter. 

There are four 1,500-xw. three-phase alternators at a frequency of 
45 cycles, and at 1,000 volts. The armature rotates, and is 8 feet 
diameter, and weighs over 10 tons. Laminated poles are cast iato 
the field frames, 

Transformers of 500 kw. with oil insulation are used. Mesh con- 
nection (or A) for the three phases is used both in primary and 
secondary. 

As to the high pressure transmission line of 80 miles, it is said that 
33 tons of aluminium are used for going to Seattle, and 34 tons for 
going to Tacoma, and that each route has two separate three-phase 
circaits with 30 inches batween wires, that the average span to Ssattle 
is 110 feet, and to Tacoma 150 feet, that Nos. 1 and 2 B. and 8. gauge 
and McIntyre joints are used. Tnere is some discrepancy between 
the weights of wire used and the power that is said to be trans- 
mitted. 

The whole of the information here given is taken from technical 
journals. Oa this line the electric pressure has sometimes been raised 
to 40,000 volts, when the phenomena of brush discharge acquire con- 
siderable importance. This led Mr. Scott, of Pittsburg, to his inte- 
resting experiments on this subject, published by the American 
Institute of Electrical Engineers. 

3.—The Paderna development of the Adda River for supplying 
electric energy to supplement that in use at Milan, a distance of 33 
kilometres, derives ita chief special interest electrically from the fact 
that the energy is direct in the alternator at the compara- 
tively high electric pressure of 13,500 volts, the plant having been 
designed and constracted by Messrs. Brown, Boveri & Oo. The only 
other plant in the world which can be compared in this feature with 
Paderna is the transmission by the General Electric Company, 
U.8.A., from Mechanicsville to Schenectady, where both generator 
and motor are used at 10,000 volts, without the intervention of any 
transformer. 

It would be interesting to discuss the hydraulic part of the work 
at Paderna, but it is advisable under present conditions to confine 
remarks as far as possible to some of the electric details. Under the 
former head it may be said that the minimum flow of the river is 
taken at 45 tons per second. The dam is 150 metreslong. The 
canal has a slope of 2 per cent., giving a velocity of 2°70 metres a 
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second when the flow is the maximum allowed for. There are three 
tunnels, whose totel Jength is 1,686 metres. The open canal is 582 
metres. The total fell varies from 28 82. metres to 24°92 metres. 
The total head available is constantly 22:85 metres, and the suction 
varies from 6 metres to 2 m¢ tres, giving a total power of 13,000 B.z.P, 
The type of turbines is horizontal axis, double turbine to balance 
pressures, radial intake and axis] outlet. Each double turbine deve- 
lops 2,160 BHP. at 180 revolutions per minute. A safety valve is 
provided, but is not required, as it was found, when closing the outlet 
of a folly loaded turbine in 2 seconds, that the pressure rose only 9 
or 10 metres without using the valve. 

The dynamos are of the well-known Brown construction. Each is 
of 2,160 up. at 180 revolutions, and develops three-phase currents. 
The armature is fixed and external to the revolving field, which 
carries 28 poles of steel with Jaminated horns. The poles are wound 
with copper strip edge-on. The diameter of the revolving field is 
41 metres, and that of the whole machine is 5°14 metres. The 
exciter is in line with the alternator. The frequency is 42 cyles per 
second. The normal prersure is 13 500 volts at tke terminals, and 
the current should be 64 5 amperes per phase with an induction factor 
of 1, or 79 amperes with 37°.f lag. Tne fliciency in the former case 
is 95'1 per cent., in the latter 934 per cent. The maximum rise cf 
temperature is 28°O0. The machines were deliberately tested at 
20,000 to 21,000 volts, and it is said accidentally they were caused 
to generate current at 30,000 volts without injury. 

The line consists of three independent three-wire circuits on two 
lines of posts 2 metres apart, the distance between any two wires of 
one circuit being 06 metre. The mean distance between the posts 
of one line is 60 metres. The distance of the high tension trans- 
mistion is 32,500 metres. The wires are of copper, 9 mm. in diameter, 
the ohmic lors is 8:1 per cent. and the total loss is 11°7 per cent. for 
alag cf 37°. A lag of 45° bas been observed with a line on short 
ci:cuit. Wurtz lightning arresters are used at both erds of the line 
on two of the circuits, and Siemens & Haleke horns on the other. 

At Milan the pressure is reduced by Ganz transformers of 350-Kw., 
ard transmis:ion gives place to distribution. 

The abcve statements of facts are on the authority of E. Vannotti, 
and were published by Le Génie Civil, Paris. 

4.—The Rheinfelden plant is here mentioned to allow of discussicn 
on it, and because it is the most successful development of a low 
fall on the general lines of the Niagara undertaking. It resembles 
Niagara in using a vertical shaft for each turbine and dynamo. It 
Giffers from Niagara in having four different types of dynamos, some 
giving continuous, and others alternating, carrent. The turbines are 
by Escher Wyss, the dynamos by Oerlikon and the Allgemeine 
Elektricitits Gesellschaft. The hydraulic works are a model of good 
work, which I constantly kept before me when planning the work to 
be undertaken on the Nile Cataracts forthe Egyptian Government. 

It I were attempting here to give full descriptions, I would devote 
much spsce to this excellent installation. Many members of this 
Institution have, however, inspected the plant, and every engineer 
who wishes to master this branch of our profession is obliged to read 
the most admirable descripticn published at Berlin (Die Kraftiiber- 
tragungs-Werke Rheinfelden). 

5.—In a paper dealing with transmission schemes which have been 
carried out, the Genoa continuous-current plant-deserves great 
attention. Here water power is available. The turbines are con- 
nected by insulating Raffard couplings to insulated dynamos, which 
are electrically connected in series. Thus 6,000 to 8,000 volts are 
delivered at Genoa to work ineulated motors, also putin series so as 
to attain this bigh electric pressure. In a scheme purely for trans- 
mission, and not for distribution, this method of using continuous 
currents has a great deal of merit, and I believe that we sball all 
agree that we owe a debt of gratitude to M. Thury for the way in 
which he has worked out the method at Genca and elsewhere. A full 
account of this work has been published, and deserves the closest 
attention. Icouwld mention cases which have come under my own 
notice where this system with continuous currents would give better 
results then the Niagara system with alternating currents. 

6.—Having eatitfied your President’s wish, and put forward as a 
basis of discussion some of the plants in different parts cf the world 
with the actual w-rking of which I have no practical experience, it 
is a pleasure now to turn to the work cf the Niagara Falls Power 

Company, concerning the working of which I may be able to supply 
ueeful information. 

I do not propose here to give a full account of the machinery 
which we bave made use of. It bas been well described in the 
American Electrician for January, 19C0. It will be better to pass 
lightly over this part, and devote more attention to the lessons to be 
learnt from the five years of working. 

This plant derives its chief interest from the following facts:— 
1. I¢ was the first place, except Oyonnax, where a scheme was started 
on for generating electricity at a waterfall, transmitting it to a dis- 
tance, and distributing it to consumers for power. 2. It was, and is 
the largest project of the kind. 3. It was the first case of using the 
alternating current for power ccmmercially. 4. It was the first case 
in practice where the commutator for continuous currents was placcd 
at the distant end of the transmission Jine. 5. It was the first plant 
to adopt low frequency. 6. All the generators are of the same size 
and pattern. 7. The Niagara tystem in its general features has been 
adopted in almost every subsequent electrical development of water 
power. The principal feature cf the dynamos is that the shaft is 
vertical, and that the revolving field has its poles external to the 
armature. In the origins] drawings and specification issued to manu- 
facturers a circulation of flaid for cooling the armature was provided ; 
the poles were wound with copper strip and mica insulation, and not 
with wire ; and there were no bolts on the outside ring to create 
undue air friction. I allowed the first three dynamos to be built 


—— there features, but the last seven have had them reintro- 


eee 


The transformers at the power house are the first ever made of 
great size, and also the first made with great attention paid to goo). 
ing by air-blast or oil. Those by the General Electric Company are 
1,250 HP. Those by the Westinghouse Company are 2,500 up, 

For the factories within half a mile a subway is used, which 1 
built of concrete. 

For the new Uarbide works a “Camp” conduit, like our “Doulton” 
conduit, is used with 10,000 volts. 

For the Buffalo tranemission bare overhead wire cables are used, 

The Aluminium Company bad great trouble at first with the rotary 
transformers used for commutating tke current. These I 
believe, the first macbines of thie class ever ordered for commerciai 
use. The Mathiessen Alkali Works have 11 such machines, with ong 
induction motor for starting the middle one. The others are started 
from this by temporary belts. They have no hunting, no spar 
and no grooves on the commutators. Hunting is prevented bya 
mcdification of the Leblanc cage on the poles. Each machine has sir 
poles, and sparking is prevented by connecting together metallically 
all the commutator bars which are in the same phase. To prevent 
grooving of commutators, the shaff is free to move axially, ani 
motion is given to it by an electro-magnet and spring, the current for 
the electro-magnet being periodically interrupted by clockwork 
mechanism on the wall. 

(To be continued.) 





THE OALCULATION OF DISTRIBUTING SYSTEMS oF 
ELEOTRIO TRACTION UNDER BRITISH CONDITIONS, 


By H. M. Sayers, Associate Member. 
(Paper read May 3rd, 1900.) 


Tue design of electrical distributing systems in this kingdom has 
been practised hitherto almost exclusively for electric lighting 
pores. The short daily duration of the heavy load and small annyal 
load factor obtained in most cages induce economy in capital 
diture, and the current density at times of full load is restricted by 
considerations of preesure variation, rather than by losses in the 
conductors, The conditions of working electric tramway systems 
are 60 different that calculations of another o:dr come in, and very 
materially affect the design of the conductors when highest tctal 
cmon has to be studied. The principal special conditions are as 
ollows :— 

1. The high lcad factor—due to the fact that a large output is 
called for throughout the whole of the working hours, which are 
usually from 15 to 18 per day in the United Kingdom. There are 
daily “‘ peaks,” and seasonal peaks, but the hills and valleys are of 
much less extreme character than those observed on a lighting system. 

2. The permissible variation of pressure is much greater. §8o faras 
the working of the line is concerned, the only limitation is that 
sufficient pressure be given at every point to enable the cars to keep 
schedule time. At the speeds allowed in this country, and with the 
motors usually fitted, a variation of 10 per cent. of the normal pres 
sure Causes no inconvenience. 

3. The unsymmetrical arrangement of the two conductors as 
between the outgoing or insulated positive conductor: and the return 
earthed negative conductor. In the great majority of cases, the 
rails forming the negative or return conductors are of such large 
section that no other conductors are needed on that side of the 
system whether for economical or pressure regulating purposes—s0 
far as the working of the line is concerned. But for the pgraye e 
of other property, the extreme potential difference allowed to exist 
between different points on the rails is limited by the Board of Trade 
to 7 volts, and the proportion of current allowed to return through 
the general mass of the earth to an carth plate at the generating sta 
tion must not exceed 5 per cent. of the aversge load or 2 amperes pet 
mile of line. Hence, on a tramway or railway using the rails as 
return conductor, while the positive conductor should be designed 
with regard to ordinary considerations of economy and effi:iency 
(including the fact that practically the whole of the pressure drop 
will occur on that side of the system); the negative conductor 
designed primarily to satisfy mechanical conditions in most cases 
accidentally Lappens to afford much better conductivity than the 
positive conductor, and yet its conductivity has in many cases to be 
supplemented in order to satisfy the regulations im by a bene 
volent Board of Trade. It will be seen below that the determination 
of these auxiliary return conductors can be arrived at by calculations 
timilar to those controlling the choice of the positive conductors, but 
that some of the factors have different values, and their load has to bs 
estimated in a different way. 

One effect of these special conditions is that the use of conductots 
designed for lowest total working cost is practicable in many 
traction systems. The well-known consideration that the total wok- 
ing cost of a conductor during any given time isthe sum of two item, 
one being the value of the power wasted in it, and the other s per 
centage of its original cost at some annual rate, indicates at once tha: 
for a higher lcad factor a conductor should be worked at a lower rate 
of loss, or in other words, at a lower current density. To dete: min: 
the most economical current density in a given case, values are 
required for the following factors:—1. The money cost of the cr ble to 
be employed expressed in terms of the amcuat of copper in the 
—) cay the price in pcunds of a ton of copper, insulated, she 
an =p, 

2. The percentage of the cost of the cable which must be annually 
set aside to provide for interest, maintenance, and depreciation = 5. 

8. The average number of hours per day taken throughout & 
year that the cable will be under load = /, 

4. The load factor of the cable during the time it will be under 
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lad. If the load will be steady, the value of this will be unity. If 
the load will vary in a known way, the load factor will be the mean 
gquare value of such variable load referred to a steady load of its 
nsxinum value as unity, and can be calculated from a prophetic 
jad diagram, and in the case of such variable load the most 
sonomical current density given by the calculations will correspond 
tothe equare root of the mean rquare value of the current. 

In what follows, this load factor will be taken as unity. — 

5, The cost of a Board of Trade unit generated and delivered to 
fe conductor in pence = 7, ; 

From 3, 4, and 5 the cost per annum of a watt wasted in the con- 
juctor can be calculated, or inversely what number w of watts wasted 
in the cable will cost, say, £1 per annum, and the two quantities 
representing the total cost per annum reduced to a common measure. 

In Perry’s “Calculus for Engineers,” page 55, the question of 
onomy in electric conductors is used as an example in maxima and 
nisima, and I have found the method there indicated convenient 

r ractical use. 

Mt Perry there shows that the waste in watts or ohmic loss, and 
the constant loss or interest loss, can both be simply expressed as 
functions of the resistance of a conductor, assuming a certain current 
and certain length, and that their value may be written: 


72 
y= r+ ze + 6. 
Where c? vr is ohmic loss, is the interest item — expressed in 


watts, and is a constant which depends upon factors not sffected 
by the size of the cable laid. 

In Appendix No, 1 Prof. Perry’s expression is worked out at 
length and the result shown that the most economical current density 


Pe V ES where c = ampere?, a = cross section of 
a U 


cable in square inches (so that © = amperes per square inch) and 


m = tons of copper in a mile length of 1 square inch section, R = 
snual rate per cent. for interest, &c.; w = the number of watts 
wasted continuously during working hours, which will cost £1 in a 
year’s working, and p = the price in pounds of a ton of copper in 
theform of cable. ‘045 is resistance in obme of a mile of copper of 
lequare inch cross-section, the weight m of which is 9'1 tons. In 
Appendix No. 2 an example is worked out numerically and tables are 
shown giving values obtained by taking figures within probable 
pactical limits. The method of calculation here used is, of course, 
perfectly general, and applies equally to low tension, high tension, 
continuous and alternating currents, however fed to the conductors. 
The cost per ton of copper in cabled form will, of cource, vary 
widely with the way the cable is to be used, the working pressure, 
and other conditions ; for example, a triple twisted cable for three- 
phase currents will be much more costly per ton of copper than a 
concentric cable for continuous currents, working pressure and 
material being equal. It has also to be carefally noted that the 
value of the Board of Trade unit to be used is that of the unit 
delivered to the conductor system under consideration, and if the 
energy has to be transmitted or transformed before such delivery, 
the cost of generating the unit has to be “loaded” with the cost of 
such transmission or transformation, including the interest, main- 
tenance, and depreciation cost of transmitting or transforming 
system, For example, the most economical density in a low-tension 
system fed from transformers is lower than in a low-tension system 
fed direct, assuming that the generating stations in the two cases 
wpply energy at equal costs. It must also be recognised that power 
wasted (or used) ia distribution costs as much as power used in the 
motors, 

For cables of a given construction and for use under given con- 
ditions, it will generally be found that the average price per ton of 
copper taken from makers’ prices through such narrow ranges of siz3 
ai are usually employed on a given system is sufficiently accurate. 
Where a very wide range of size is called for it may be worth while 
tocalculate separately for the larger and the smaller cables. 

The question of systems of laying cables and the cost thereof is not 
considered here, as the choice of the methods to be used depends 
much upon various local conditions, and the cost per mile is very little 
affected by the size of the conductor laid. It may be worth while to 
suggest, however, that the cost per ton of copper of a cable armoured 
for laying direct in the ground is higher than that of a similar cable 
theathed for drawing into pipes or conduits, and as the allowance for 
depreciation and maintenance of pipes and conduits is a good deal 
lower than that for cable, economy may frequently be best studied by 
the use of a “drawing-in” system. The facilities for renewal and 
repairs and for replacing cables by others of larger sizs if required, 
ite advantages not tobe lightly ignored, and the conditions on electric 
traction systems enable these advantages to be utilised to a degree 
that does not obtain in some other services. The calculation of best 
zs for track feeders is exactly that above deseribed, but in 
most cases a higher value has to be taken for the wasted energy, 
ve, w in the equations is smaller. This leads to the use of a lower 
density in such cables or to a larger provision of copper for the 
Current to be carried. The reason is that in most cases a “ negative 
booster” has to be employed in connection with such a feeder, and 
the energy wasted has to be loaded with the loss in transforming, and 
the capital charges on the apparatus. The booster may be considered 
‘part of the feeder, and as its siz: and the losses, in it are pro- 
portional to its output, they are ly brought into the calculation 
by charging a higher price per unit delivered to the cable. Appendix 

0. 3 gives some examples of such calculations, and is also applicable 
b trolley feeders in which “ boosters” are employed to keep up the 
Voltage at the distant end. 

Considering the figures given in the tables, it will be seen that the 


limiting distance due to loss of pressure in feeders designed on 
economical principles is reached at from two to three miles from the 
generating station. The density of the traffic does not affect this 
limit. The cost of energy does not affect it, and in such a way that 
the lower this cost, the shorter is the range of economical distribu- 
tion, because the economical density being higher, the limiting drop 
of voltage is the eooner reached. But it may be worth while in 
any particular case to use heavier conductors and so extend the 
working radius of a.station, because the cheaper generation of power 
at that particular place more than compensates for the increased 
distribution costs, 

It may happen also that the use of heavier mains for the more 
distant parte of the system may prove to be cheaper than any other 
means of keeping the preesure up on those parts. It isa useful 
feature of the methods of calculation herein described that they 
indicate in a facile way the results of any departure from the 
theoretically best conductor sections, and so provide at least part of 
the data for determining the best system to adopt. 

When the distribution radii much exceed the distances above 
named, it will be obvious that the single station supplying direct to 
the feeder system becomes impracticable, and it is under these 
circumstances that an engineer is called upon to thoroughly investigate 
the alternatives, and estimate the total annual cost of working the 
lines by means of each of such alternatives. Oaly certain systems 
in practical use in the United Kingdom can be mentioned. They are 
—(1) The multiplication of generatiog stations retaining the direct- 
current low tension system of generation. (2) The use of battery 
sub-stations charged from a single generating station. (3) The use 
of a single generating station, generating polyphase currents at high 
pressure, and transforming sub-stations placed at suitable points on 
the line, supplying low tension direct current to the line feeders. 
The direct current for the lines near the stetion may or may not be 
generated by special direct current sets: when it is, separate con- 
sideration has to be given to such contiguous area, in calculating 
conductors and costs. 

The second system above-mentioned has Lut few examples, and 
reliable data are somewhat difficult to obtain. Its application would 
seem to ba limited to cases where an infrequent service is given on 
distant lines; hence the feeders having to carry but a small average 
current, their size may be kept down, and the battery provides for 
the larger current needed by the cars. It will be obvious tha‘ the 
arrangements require to be carefully thought ont in order to ensure 
the battery being properly charged, and always available during 
servic? hours. A very good example is that designed by the 
late Ds. John Hopkinson for the Leeds Tramways, and 
described in Prof. Ernest Wilson’s “ Electrical Traction.” It 
will be found that some complication is involved. Considering the 
present limited application and the many questions of detail involved 
in calculating the working cost of such arrangement, the system can- 
not be discussed now, and is mentioned as a practical means of 
meeting the demand which may be sometimes made for working a 
long branch, the traffic on which only calls for a sparse service, or on 
which the traffic is relatively heavy for only a small portion of the 
working hours. The discussion will be narrowed down then to a 
comparison of the first and third alternative systems, involving a 
statement of the data which affect the choice and the calculations by 
which the working cost of each may bs estimated with an exic'ness 
dependent upon the accuracy of the figures adopted. As some of 
these figures must themselves be estimated, the judgment and ex- 
perience of the engineer are here very important factors. 

Is is quite clear that there are two broad questions to be decided ; 
firstly, What will be the total cost of producing a unit at the station 
or stations? and secondly, What will be the total co:t of geiting 
a unit to the car? in each case. The first question involves the 
charges on the capital cost of the station plant in addition to the 
working expenses, and the second question involves the efficiency of 
the distributing system as well as the capital charges upon it, as the 
cost of delivering a unit includes the energy wasted in its distribu- 
tion. “ Used ia distribution” seems a more rational exprestion than 
“ Wasted in distribution,” but the latter phrase is #0 widely adopted 
that confasion might result from an attempt to r-form. 

It is obvious that by the multiplication of direc:ly feeding gene- 
rating stations ad Jib. the lors in distribution as above defined may 
be reduced to any desired extent. Oa the other hand, with a system 
involving transformation there is some minimum loss which cannot 
be reduced, and which corresponds to the attainable efficiency of the 
transforming devices. Clearly, then, this minimum loss constitutes 
a handicap upon the multiphase high-tension system which must be 
overbalanced by other advantages in order to jcs‘ify its adoption. 

The reduction in the cost of generation of energy due to the em- 
ployment of large unite in one large station as sgainst smaller units 
in a number of stations can only be estimated in advanca by a com- 
plete study of local conditions guided by experience and jadgment. 
Cases arise, of course, where it is clear that a station at a particular 
place enjoys such a great advantage as regards cost of fuel, abundant 
available condensing water, and freedom from neighbours who may 
object to noise and vibration, that direct and indirect costs must be 
much lower than in any other available site. The greater economy in 
staff and in total value of plant and buildings to be obtained by 
generating at one station instead cf several can be estima‘ed very 
fairly. A more difficult item to estimate is the relative value of the 
land. 


Whilst every case requires special study to determine what 
advantage in generating costs is attainable by the adoption of the 
single large station, a study of the distribution costs can be made on 
general principles, which will indicate what that saving must be in 
order to give the single station a balance of advantage. 

The limit of direct-current rupply has been assumed to be the 
distance at which the drop in the trolley wire is 50 volts, 4.c., 10 
cent. of the energy {given to theicars. Assuming a uniform distribu: 
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tion of the cars, this means an average drop of 5 per cent. over the 
whole system. (Notice that if the system is one radiating from a 
large town, so that the cars are more dense near its centre, the average 
drop will be less. It can be calculated as closely as the service can 
be predicted.) The loss in track feeders will be less; probably 24 
per cent. will cover it in most cases. 

This total loss of power in distribution, amounting to 74 per cent. 
of that delivered to the cars, can be attained with generating 
stations spaced from 4 to 6 miles apart, i ¢., delivering power, each 
for a radius of from 2 to 3 miles. As the interest item of distributing 
cost equals in value that of the loss of power item, it follows that 
distribution costs in such a system = 15 per cent. of the value of the 
power delivered to the car, and the total cost of 100 B.T.U. at the 
cars = that of generating 115 B.T.U. The plant has to be pro- 
portioned to produce 1074 per cent. of the energy delivered to the 
cars, a8 its normal full load. Ina multiphase transforming system, 
the overall efficiency cannot at present be taken at more than 80 per 
cent. Mr. Parshall has given figures from Dublin experience showing 
somewhat lower rates, but 80 per cent. seems attainable. Then the 
generating stations will have to supply 125 units per 100 units 
delivered to the cars. The interest and operating costs of the dis- 
tributing system cannot be calculated so simply in this case as in the 
former, as moving transforming devices calling for human attention 
are involved: but if the prices of those devices are known, and a 
proper rate of interest calculated to cover depreciation, the cost of 
attendance and sites can be got at pretty closely, and a price worked 
out per unit delivered to the mains which can be expressed as a 
percentage rate of loss of the energy delivered. If this is called n, 
we have the following expression showing at what proportionate 
cost the high tension station must generate energy to counter-balarce 
the larger distribution losses. 2 = Pea where 4 equals cost of 
production at the single bigh tension and a = cost of production at 


the multiple low tension stations. Ualess = < _ 215 , the low 


125 +N 

tension multisle station system will give the lower working cost: 
For this calculation to be of any practical value, it is evident that 
the cost of production must be properly debited with all charges in 
each case. To make such an estimate for prospective stations with a 
near approach to accuracy is a task much more difficult than calcula- 
ting condrctors, but an incorrect decision as to the system to be pre- 
ferred in a given cage is not prcbable if experience and judgment; are 
brought to bear on a careful investigation of the local conditions. 

The value, x, above taken includes the interest item on both the 
high and low tension conductors. This value can be found as in the 
other case, and will as in that case be equal to the ohmic loss in each ; 
but it must be noted that the cost of a watt is greater in the low 
tension conductors owing to the transforming loss. The best density 
in the high tension conductors is found exactly as in the case of 
direct supply, but the cost per ton of copper will be considerably 
higher in the case of the three-core high tension cable, and hence the 
best density will be higher. The interest and operating costs of the 
transformers. must be carefully considered, proper allowance beiog 
made for the necessary spare plant and margin of power necessary. 

If these costs:come to d pence per unit, the condition of advantage 
for the high tension system is : 

b+d 115 
a < —_—__, 
a 125 + p 

where » is the percentage value of the losses in the high tension 
conductore, This will usually be small, not over 5 per cent., and 
takiog this value we get 





b+d_ 115, 
o <9" 

so that for equal costs under the two systems 

b= 885a-d; 
cr in words, the cost of generation at the single high tension@tation 
must be less than 884 per cent. of the cost at the low tension 
stations by the cost per unit of interest, attention, and stores due to 
the transformers. If } < ‘885 a — d, the difference is the saving 
per unit to be made by the high tension system; if ) > ‘885 a — d, 
the difference is the advantage for the low tension system. 


(Zo be continued.) 








PROTECTION OF PUBLIC BUILDINGS FROM 
LIGHTNING.®* 





Mr. Kin~inawortH Hepass b2gan by a reference to points brought 
forward in his paper on “The Fire Rieks of Electric Lighting,” read 
before the Institute in 1884, and in Colonel Parnell’s paper on “The 
Action of Lightning Strokes in Regard to the Metals and Ohimneys 
of Buildings,” read before the Institute in the same year. In the 
same connection were quoted opinions of Dr. Oliver Lodge, F.R.8., 
and Prof. Kirchoff, of Berlin. Since the Report of the Lightning- 
Rod Conference in 1882 there had been no official report on the effect 
of lightning strokes on buildiogs protected by conductors, and he 
hoped his paper would elicit some expression of opinion from archi- 
tects, who had more opportunities of observing such effects than 
engineers. Discussing the action of a lightning flash, the author 





* Abutract of paper read before the Royal Institute of British 
aan by Mr. Killingworth Hedges, M.Inst.0.E., Monday, April 
) . 
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called special attention to its surging effect, which has very destroo. 
tive tendencies. Lightning conductors, as usually arranged, do 
not guard at all against what Dr. Lodge termed the “ spitting ” 
action. They may serve to disc Or pass 

to the atmosphere the induced electricity from the 


and from the buildings upon it; but as lightnin 
1d they be actually shruk . re 


popular re 


taken from 
the Royal | 


are 80 arranged that shou & flash the Oa the t 
building would yg | be set on fire; there was a chance, too, for 8t. Pat 
that a portion of the electric current would be diverted into gp. Company, 


earthed metal-work, and prove most destructive in its tortuoy 
course to earth. For the sake of these public buildings, it wy 
necessary to explode the fallacy that a properly constructed lightning. 
rod never failed. During thunderstorms the atmosphere and all 
ducting objects in the immediate neighbourhood become 
with electricity at a constantly increasing potential or in 
we recede from the earth. Even objects directly on the earth, 
as railroad tracks, high fences, &c, become charged and yijj 
spark. The characteristics of a lightning-flash more 
concerning the present subject are:—(1) Surging, due to the 
latory character of the spark, and consisting of a disruptive 
sudden and violent, more like the blow of a hammer; (2) Self. 
induction, a property which gives rise to counter force or 
effect, noticzable in straight wires, but much more p 
in coils of wire; (3) Side-flash, the result of self-induction, 4 
disruptive discharge will often leave what would ordinarily be called ay 
excellent conductor, and side-flash through the air to other much 
worse conductors. For instance, the lightning rod may be struck, 
but instead of following the course provided, a side-flash may select 
its own path through a wall of brick or stone to a neighbouring gas 


pipe or bell wire. 

The phenomena of surging and self-induction were described by the 
author and illustrated by diagrams. In dealing with the 
whether our public buildings are efficiently protected, the colleen 
reviewed the methods formerly adopted for the protection of Bt, 
Paul’s Cathedral. The spire of old St. Paul’s was y 
by lightning three times, and its destruction by fire in 1561 was 
attributed tothe same cause. The author had recently to report on 
the lightning conductors put up at the Cathedral in 1872, 
took the place of the original system erected under the advice of the 
Royal Society about 144 years ago. They were considered at the 
time to be the most advanced system of protection. The system was 
thorcughly overhauled by the author for the pergees report, 
and pronounced to be open to serious criticism. ta of danger 
due to inadequate conductors, faulty connections, non-protection, and 
other causes were found to exist. Of the dome, statues, choir, and 
towers, none were efficiently protected. The author read extracts 
from his report, and fully detailed the weak points in the installation, 
This was an average specimen of the method of public 
buildings. That more disasters do not happen is due to 
good luck, and to the fact that the warm air ascendiog 
from the numerous chimneys in large towns helps to lessen the 
violence of thunderstorms; but should a direct flash strike an insnfi- 
ciently protected edifice, a disaster would occur. Descriptions of 
Continental and American practice were given by the author, 
details of installations on public buildings abroad which he 
inspected. The method adopted at the Cathedral of Notre 
Paris, the author considered somewhat lacking; that at- 
Cathedral was far more advanced, the work being carefully 
and of a design which might be followed with safety. At the 
de Justice, Brussels, was installed the most recent adaptation of 
Melsen system, details of which were given. The author next gave 
an account of his re-arrangement of conductors for the better protec- 
tion of 8t. Paul’s. The plan recommended by him, taking into con- 
sideration the large amount of copper cable already disposed 
the building, was, first, to run three new cables from the metal work 
of the framework supporting the cross to the roof of the dome 
(making inter-connection with the iron supports of the structure); 
there connecting them with the eight existing conductors, and 
re-uniting them at the base of the dome to the existing 
which is increased by running a new 4-inch seven-ply 
on the top of a parapet entirely round the building. 
horizontal conductor, aigrettes, consisting of five poin 
rods, were teed at intervals by means of special brass bo: 
inside, into which the cable was placed, the aigrettes first 
bin and the whole united by running in hard solder. The 
of obtaining efficient new earths (a matter of difficulty owing 
nature of the ground), of the process of earth attachment, 
general arrangements were fully detailed and illustrated. 

The installation should not be taken as a model one, 
perhaps, with reference to similar ecclesiastical structures, which do 
not lend themselves very readily to the improved methods of 
tection, such asthe author recommended for all new public 
It is almost impossible to draw up a set of rules to be uni 
applicable ; each building should be carefully studied, first, as 
its position with respect to neighbouring structures; secondly, as t0 
the disposition of the metal rey san na and, thirdly, with reference 
to the subsoil and its suitability for earthing the conductors. 

Under the head of practical questions, the author then recapite- 
lated a number of rales and principles laid down by Prof. Lodge, 
supplemented with suggestions of his own, his aim being to elucidate 
the possibilities of improvements in the erection and t of Diagran 
lightning conductors. In conclusion, he warned those who to 
specify methods of protection to put no faith in the 
received opinion that a certain contiguous to a fightning-rod 
completely protected by it, so that if the rod is raised high enongh Cables, 
a building in this protected region is safe. Nothing was more 
illusory ; no space near a rod could be definitely styled an area of 
protection, for it is possible to receive violent sparks or shocks from 
the conductor itself without taking into account the phenomena of 
surging and self-induction. 
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‘destruc er was farther illustrated by slides giving views of St. On alternating current systems where the outer bus bar is not 
nged, do a echainaien Abbey, Notre Dame and Cologne Cathedrals, and earthed at the central station, it is necessary to have double-pole plug 
Pitting ” Rockliffe Church, also of lightning discharges showing, first, the fuses so that the outers can bs dieconnected from the bars as well as 
off popular representation of a flash of lightning, followed by others the inners. 






















These were lent by 


i: 


taken from photographs of actual discharges. 





‘ors they the Royal Meteorological Society. 

ash the Oa the table were specimens of the fittings designed by the author 
nce, £00, for St. Paul’s Oathedral, exhibited by the manufacturers, the Carboid 
into un. Company, ot Westmiaster, 

» it 
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ghtning. 

1 all con- 

ansity wy A SIMPLE HIGH TENSION SUB-STATION 
rth, such . 

nd will EQUIPMENT 

ticularly ee J 

he oxcil- Os high tension alternating current systems it is common to place a 


number of transformers in sub-stations or transformer chambers at 
convenient centres of the district covered by the system. It is cus- 
tomary to lead incoming feeders into these sub-stations in the form 
of concentric cables with rubber, paper, or other insulating dielectric. 
Each of these incoming feeders may have to supply current for a 
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Draaramu 1,—Connecrtions or Sus-Station Geak FOR ONE FEEDER 
AND THREE TRANSFORMERS 





In the diagrams the incoming feeder cables, Fr, are connected by 
terminals (provided with means for sealing the ends of the cables) to 
the inner and outer bus bars, a, B, and c, respectively. The cables, 
G G, leading to the transformers can be either single or concentr:c, the 



































































called an number of transformers of the same or different siz2s, and for this latter making the neatest connection. The outers of these cables con- 
af much purpcs? some distributing device is required by which the current nect direct to the common bar, 0, and the inner to the terminal 
: struck, can be led to the primary coils of the transformers. casting, ¢, carried from the top elate by porcelain insulators. This 
AY select It is also necesgary to have some form of switch gear to cut off the terminal casting is bored at dto receive one plug contact of the fuse, 
ring gas mpply to any transformer, either for repairs, removal, or auto- the bus bars being provided with corresponding sockets receiving the 

matically when there is an excess current caused by a faulty trans- other plug contact of the fuse. The inner bus barsand all metal 
d by the former or secondary circuit. work connected thereto are entirely covered in with slate frame work, 
ery securely grouted into the sub- 
hor first station wall. A guard slate covers 
n of Bt, the front, thus rendering it im- 
lamaged possible to get a shock from the 
561 was bars and connec‘ions. 
sport on In order to ensure perfect in- 
_ These sulation, all metal fittings carrying 
e of the high tension current are first 
| at the mounted in porcelain insulators 
a — auihed — frame- 
j work bya ial insulating com- 
t danger pound. Thanks to the special 
ion, and construction of the slate work, 
oir, and avy moisture running down from 
extracts the walls will be stopped by tha 
allation. slate before it has an opportunity 
y public to get anywhere near these high 
due to tension fittiogs. The plug fuse is 
ending made up ina porcelain pot con- 
gen the taining oil, which, at the moment 
s insuffi- of a fuse blowing, puts out the arc, 
tions of and so automatically and aurely 
10r, and disconnects the transformer from 
he had the source of supply. The fuse 
) Dame, shown is suitable for a working 
Cologne capacity of 100 kw. at 2,000 to 
recuted, 6,000 volts, and only occupies a 
Palais wall space in width of 9 inches. 
1 of the An ivory aame plate is dropped 
xt gave into a metal frame mounted on the 
’ protec: top slate over each panel. 
nto con- This gear, which is made by 
d about SuB-staTioN GEzR FOR Two FEEDERS AND E1GHT TRANSFORMERS, WITH AND WI1HCUT GuaLD SLATE. Messrs. 8. Z. de Ferranti, Limited, 
jal work is working at several places in this 
e dome : country and abroad, inclading the 
icture) ; As this gear isto be left in an isolated place where constant expert Victorian Railways (Melbourne), South Shields, and Hammersmith. 
rs, and supervision is undesirable, it is of vital importance that it should be It is so simple, so safe, so reliable and mechanical, that it forms 
system, 40 constructed as to minimise the chance of a casual operator coming & very serviceable acquisition to any alternating current supply 
er cable in contact with any of the live parts, and so endangering his life. system. 4 
om this In some of the older types of sub-stations the walls 
copper and floors are damp, and it is therefore necessary to A 
s tinned construct the switching gear in such a way that the "2 7 T aw 3 q 4 : 
| insulating properties and durability of any of the [ [ >» si | [~« e 

parts are not deteriorated by this dampness. Means $4 + 4 A q ¥ 9 4 
z to the must also be provided for sealing the insulation B < < 
and the at the ends of the cables, with the same object in 

view. / 
except, Simple as the above requirements seem, many com- 
hich do plicated devices are in use, and much ingenuity has Sein J J ’ 
of been displayed in attaining them; but, as is the case ) Tr 
abe with all work of this kind, simplicity in design often ! 

leads to the best results. On the other hand, com- 
— Hiestions are likely to inteodsce miounderstandings PF | I ‘ 
bers on the part of the operator, and at the same time, by Diagram 2.—Connections oF S0s-SraTion Guaz FoR Two FREepERs AND 
Terence increasing the number of pieces in the appliance, each Browe Tainsvonusns. 













one of which has its chance of going wrong, they 
increase the risk of failure. 
One type of apparatus in practical use is shown in the accom- 
panying illustrations, which need only a brief description :— 

Diagram : shows the gear in its simplest form. The inner bar, 
4, receives the incoming feeder and feeds all the transformers in 
parallel through the well-known Ferranti oil-break plug fuse; 


EF 
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z-rod the outer, c, being earthed at the central station, is common to all 
enongh cables, 
3 more Diagram 2 shows the same type of gear, but with two feeders con- 


3 
a 


nected to two inner bars respectively. In this case it is possible to 
plug any number of transformers in parallel on either of the two inner 
bus bars, and so to either of the two incoming feeder cables. The 
outer bus bar is also common to all cables, 
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SOME PRACTICAL POINTS IN THE ELECTRO- 
DEPOSITION OF COPPER.* 





By ALFRED FE. BAWTREE,. 





Im electro-deposition there is a vas' difference between laboratory 
experiments and commercial work. The chemist uses pure materials, 
nicaly registered current densities and uniform pressures, details 


* Paper read before the students of the Finsbury Technical College. 
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which cannot be attended to in workshop life. A solution three 
years old is by no means pure, yet one cannot afford to throw away 
1,000 gallons of it. A dozen articles inthe same vat, all cf different 
shapes and sizes, cannot possibly receive exactly the same current 
density, or be subject tothe same E.M.F. As an illustration of this 
point an article appeared Jast year in an electrical paper giving the 
results of laboratory experiments in copper depositing. The author 
stated that “a little of the gutta-percha which insulated his wires 
got into the solution, rendering the deposit brittle and rotten,” 
showing the effect of organic matter upon the solution. Now a 
certain vat has been depositing on to 24 square feet of gutta-percha 


moulds for four years,and yields splendid touch copper. So there 


cavnot bs much in this discovery. 

It is therefore evident that no set of conditions is of practical 
value that does not permit of very great latitude in every way, but so 
long as the fundamental principles of deposition are well under- 
stood, such a set of conditions can be readily obtained. : 

The firat of these principles is, that the nature of a solid deposit is 
crystalline, and is therefore in accordance with all the phenomena 
of crystallisation. Thus the deposit is finer, or, in other words, the 
crystals are smaller the quicker they are thrown down, unless some 
other circumstances come in to interfere, as will be F nag ome d 
explained. The slower the deposition, and consequently the larger 
the crystals, the softer and tougher will be the deposit. 

Whatever be the shape of the work, the deposit always tends to 
go tothe edges. In fact, a plate 2 feet equare by 4 inch thick at the 
edges will often be found to be only 7; inch thick in the centre. 
There actually appears to be a greater current density round the 
edges—similar to phenomena in statical electricity—for when the 
current deneity exceeds a certain amount the copper crystals do not 
adhere to one another, acd a sandy deposit is the result; and this 
appeararcs iscften seen round the margin of a deposited plate which 
is quite sound in the centre. Sometimes the concentration of the 
current at the corners of a picce of work causes the copper to sprout 
out in coral-like, branches, which will grow right to the anode and 
sbort circuit the vat unless broken off. 

Now as to the smoothness of the back of an electrotype. For 
copies of engraved plates this is essential, and for all commercial 
work it is desirable, sincs roughness is only current and copper 
expended without adding anything to the strength of the electro. 
Roughness begins, usually at the firat coating of the mould, in the 
formation of pear-shaped nodules, attached to the plate only by a 
very fine stem. However thick the work is deposited they never 
unite to the surrounding copper, but at the least touch come out, 
drawing in the surface of the work in a little pit. The solution has 
but little to do with the smoothness of the work. The nodules are 
due to the crystalline film of copper coming in contact with a micro- 
ecopic obstruction on the surface cf the mould. This sets a crystal 
up on end, and others growing on it keep their axes parallel to it, 
and therefore at right angles to the surrounding copper. This 
accounts for the nodule never growing continuous with the rest of 
the plate. 

Thovgh only a certain E.M.F. can be maintained between the 
anode and cathode without getting excessive current density, a high 
pressure in the circuit, cat down by resistance outside the vat by 
several vats in series, or by a wide gap of solution between ancde 
and cathode tends greatly to smoothen the deposit. To explain this, 
suppose there is a resisting speck on the plate which one volt extra 
pressure would drive the current ovcr. If thereare 1} volta between 
anode and cathode, and only 2 volis in the whole circuit, this extra 
volt cannot possibly be forthccmirg, but with, eay, 8 or 10 volts in 
the circuit, the additional E.M.F. naturally comes, when a point of 
resistance cuts down the current. Of course, precautions for obtain- 
ing smoothness, such as this, cannot be considered where it is 
required to deposit the maximum weight of metal per horse-power, 
but where a emooth deposit is the end aimed at, it is an expedient 
well worth the extra power expended. 

Many are the complicated recipes given for solations for deposi- 
tion, but, as a matter of fact, almost any solution of copper salts will 
give a gocd deposited plate, provided the conducting surfaca and 
current density are correct. A sulpbate solution need contain 

nothing but sulphate of copper and sulphuric acid. Anything else 
added to the bath renders it unstable, and in no way improves the 
deposit. The most reliable bath, then, is a nearly saturated solution 
= Rao of copper, containing 5 per cent. by volume of sulphuric 


With regard to the cathode surface, plates of lead or lead and 
antimony alloy do well where it is simply required to make copper 
plates. They should be varnished at the back, the edger, and for a 
narrow margin on the front. Burnished copper plates slightly 
silvered or oiled, and varnished as already described, are suitable for 
making electro copper plates for engraving upop, but such copper is 
far softer than commercial rolled plates. 

Non-conducting surfaces prepared either with plambago, bronze, 
bronz3 and silver solution, or phosphorus and silver solutions, as 
described in any text-book on Electro-Metallurgy, give smooth 
deposite in proportion, not to their conducting power, but to their 
smoothness or polish. As an illustration of this if a shallow tray be 
filled with melted wax, and one half brushed thickly over with 
plumbago while still slightly warm and sticky, and then when quite 
bard and cold the other half be highly polished with a thin film of 
plumbago, the first half will coat long before the other makes a start, 
but the deposits will resemble a file card as compared to a sheet of 


cost very little more than rolled plates, and are chea e end, 
for they are all copper. The slime that forms on them conducts as 
well as the plate itself, and therefore deposition can be allowed to 
preceed for far longer intervals than when copper so impure is used 
that it insulates itself behind its slime in 12 hours. An electro 


‘gy 


anode will ran 72 hours with buta very slight drop of current, Atter 
all that time a swillin water removes the slime without any b 
at all. Anodes should be worked about 1 inch out of the solution and 
supported by hooks passed through holes in this dry part. They 
should, if possible, be reversed every day. : 

Why should a pure copper plate have any slime on it at all? Q, 
analysis this slime is found to be chemically pure » like the 
anode. O2.e theory states that the velocity of the pa of 8 O, is 
greater than that of the copper molecules. Hence some of the latte 
are never taken up but accumulate on the anode. From this it 
follows that the 8 O, is always on the increase in the solution, ang 
the O, 8 O, on the decrease. As a matter of fact, exactly the 
reverse is the case. In spite of the work and anodes being taken out 
continually wet with solution and put back wet with water, thers is 
such a rapid absorption of copper by the solution, that a vat run at, 
rate of 1 ampere per gallon requires diluting with its own volume of 
water—that is, the replacement of the whole solution by acid and 
water every year. It is worthy of mention in endeavouring to 
explain these phenomena that a current density of 25 amperes, the 
highest generally employed, there is absolutely no sign of gas being 
evolved from anode or cathode. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be as brief and concise as possible. Free use of fictitious names, dé, 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.] 





“Serm Tomas” aeks: “Is an electricity supply company liable for 
damage caused to water pipes by the electrolytic action of retum 
currents ?” 

*,* Seeing that electrical undertakers are usually bound by their 
provisional order to insulate all mains laid by them in contact with 
or near to any gas pipe, and are under a penalty for neglecting to do 
80, it would seem to be clear that they are liable for any 
caused by bad insulation. We presume that the electrolytic action 
referred to by “ Seth Thomas” could not take place unless the insu- 
lation is defective. By Olause 16 of the provisional order which is 
generally used in the London ares, electrical undertakers must make 
fall compensation fo all owners affected by their workings for any 
loss, damage, penalty or costa which they may incur by reason 
thereof; and by Olause 75 of the same order, the undertakers are 
made liable for all accidents, damages, and injuries happening 
through their acts or default, or the act or default of any of their 
servants. 


“InquinER” acks:—“ 1, Can a corporation object to their plant 
being used by the consumer only in the event of a breakdown of his 
own lighting or power installation? 2. Could the corporation charge 
a higher price than that charged to ordinary consumers for current 
supplied under such circumstances ?” 

*,* With regard to the first question addressed to us by 
“Inquirer,” a careful study of the Electric Lighting Acts and stata- 
tory orders thereunder fails to disclose any provision whereby power 
is conferred upon undertakers to compel a consumer to take an un- 
intermittent supply. Moreover, it is provided by Section 18 of the 
Electric Lighting Act, 1882 (45 and 46 V. Oap. 56) that undertakers 
shall not be entitled to prescribe any special form of lamp, &c., to 
be used by any company or person, or in any way to control or 
interfere with the menner in which electricity supplied by them under 
that Act, and any license, order, or special Act, is used. It should be 
remarked, however, that this section prohibits a consumer from using 
bis supply in such a way as to interfere with the supply to other con- 
sumers, but the demand for an occasional supply could hardly be 
brought within the mischief, to the suppression of which this part of 
the section applics. For these reasons we are of opinion that, 
the consumer uses the minimum amount of energy in the course of the 
year, or, at any rate, pays for the minimum amount which he 
took to purchase by his agreement with the company, he may avail 
himeelf of the supply of energy as little as he chooses, 

2. With regard to “ Icquirer’s” second interrogatory, it is clear 
from the Electric Lighting Acts that no preference can be given to 
any particular class of consumers, nor can the company demand an 
increased price from a consumer who makes use of their supply ins 
manner b:s% suited to his needs. i 

We have ssid that this point is clear from a consideration of the 
Electric Lighting Acts—but it is just possible that the license order, 
or special Act authorising the company to supply energy in the 
district in which “ Inquirer” appears to be interested, contains & 
special clause giving preference to some particular class of customers. 

For a further consideration of these interesting points, we would 
refer “Inquirer” to an article in the Exzorgican Ravimw for 
D.c.mber 8th, 1899, p. 910. 





Society of Model Engineers.—A meeting was held on 
Tuesday, May 1st,at the Memorisl Hall, Farrin Street, H.0. 
Mr. W. H. Dearden read a paper on “Tools and Toolmaking,” bis 
remarks a sp a —a to the roid eda Po 
engine, which recently gained the society’s m 
paper, trials of modern steam and electric locomotives took place. 
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— SBpSE read belore the students of the Minsbury Technical College. 
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~~ THE APPLICATION OF ELECTRIC TRACTION ent alty prevent our underground roads being worked 
ating TO EXISTING RAILWAYS. It is now possible to travel from New York city to Boston 
rt. They entirely by trolley car. It is not suggested that the service 
| of electric cars is such as to warrant anything like a com- 
hg Oa By Ep. ©. pp SEGUNDO, Assoc.M.Inst.0.E. parison of this method of reaching Boston from New York 
ot SO with that of the steam railway, either in point of time or 
the latter : ; : PE comfort. The electric tramway was not originally intended 
m this it Tue experiments now being carried out by the District to connect the two cities, nor was any idea of competing 
ition, and Railway upon the application of electric traction to trains —_ with the railway present in the minds of those who projectid 
actly the capable of being hauled by steam locomotives over the same = the tramway, but the extensions of various local tramways 
r, thane rails are of no little interest, as the successful issue of such = have been such as to complete the connection between these 
¢ run ata experiments will have some considerable influence upon the _ cities situated 180 milesapart. This fact is only mentioned 
volume of general question of driving trains by electricity along ¢xist- as indicating that in a densely populated part of the 
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ing railroads in this country. Unforeseen contingencies are 
apt to werk havoc with engineers’ estimates, more especially 
if the engineer is tied down to existing conditions, as would 
be the case in adapting the existing underground railways 
for electric traction, and the hesitation of the directors to take 
the plunge can be understocd. There is no doubt, however, 
that electric traction will be employed on a portion of the 
District Railway system, and there is no reason why the 
result should not be satisfactory commercially. 

Eectric traction has passed the experimental stage, and 
the electrical engineer is enabled to calculate with accuracy 
what the cost of operating a length of line by electricity 
would be. The idea of the London and North-Western 
Ruilway, for instance, being operated electrically is of so 
revolutionary @ character, that its materialisation can only 
be looked for in the dim and distant future; not because of 
its physical impossibility, but because of the hopelessness of 
recouciling the conflicting interests which would arise. Still, 
the operation of such a railroad by electricity is not more 
startling, relatively to our times, than is its existence com- 
pared with the transport conditions which obtained a hundred 
years ago, and, having regard to the large number of big cities 
through which such a railway runs, and to the fact that 
every city and town of importance is being rapidly equipped 
with central electric generating plant, the problem of railway 
electric supp'y may not be so overwhelming a one as at 
first sight would appear to b3 the case. 

The electrical operation of main lines may, however, be 
left out of consideration at the moment, since a more 
lucrative and appropriate field for technical enterprise in the 
immediate future is offered by the suburban traffic, which, 
in towns of large size, is growing by leaps and bounds. In 
America, the wonderful development of the electric tramway 
has to some extent entered this field in competition with steam 
railways. During a recent visit of the author to America, 
he was told by a prominent official of one of the leading 
railways that the competition of the trolley car for suburban 
passenger traffic was beginning to be appreciably felt by the 
railway in question, and that at the moment he was unable 
to suggest any way whereby the railway could counteract it. 
In America, especially in New York, and cities of a similar 
character, the public appreciation of rapid transit grows year 
by year, and it is an axiom that if a man has to go to business 
at all, it is impossible for him to be conveyed there too quickly. 
In this connection the trolley car can certainly give the rail- 
way points, A man living some miles from his business in 
New York can, in many instances, mount on an electric 
tram, which may pass the door or the end of the street in 
which he lives, and he is carried rapidly to the centre of the 
business part of the town; but if he should elect to come 
into town by train, he must first walk to the nearest station, 
carefully timing his arrival so as to catch a train; he arrives 
at a terminus in the city which may be miles away from the 
business quarter, and he has to begin another journey. 
Pcrhaps the greatest disadvantage offered by the.steam rail- 
way is the infrequency of the service as compared with the 
electric car. The foregoing remarks apply peculiarly to 
New York city, but on broad principles they apply to London 
and to all large and growing cities, as those who have lived 
in the suburbs of London know fall well. 

Metropolitan railways are the necessary ramifications of 
& main line railway, and should really form part of the 
Same system. The Metropolitan and District Railway 
Companies have thrown out feelers to outlying districts of 
London with conspicuous success, but it is clear that a steam 
locomotive is nota suitable motor for underground 
traction, and there is nothing but the question of capital 


country, the development of other industries in which electric 
power enters, can be counted upon with some degree of pro- 
bability to afford facilities for an extended system of electric 
traction without involving the immense capital outlay that 
would be entailed by the erection and maintenance of electric 
generating stations solely for the purposes of the railway 
at the necessary intervals along the line, 

To compete with the steam railway, an electric railway 
must ron at the same or at a higher speed with a more 
frequent train service, at the same cost per mile. To place 
the success of the competition b:yond a doubt, the cost of 
transport must be less on the electric road as compared with the 
steam railway. Anyone who has watched the development 
of the experiment by railway companies of increasing trans- 
port facilities and reducing the fares, will entertain no doubt, 
whatever as to the result. A practical difficulty, however, 
stands in the way of any such competition with existing 
steam roads, at least, in England, nanely, the improbability 
of obtaining the necessary Parliamentary powers. Any 
attempt to promote a Bill in Parliament for the pucpose of 
building a steam railway in direct competition with any of 
our existing roads would be difficult enough, but to try to - 
obtain powers for an electric railroad for the same purpose 
would be hopeless for reasons which are sufficiently obvious 
to those connected with this department of engineering. 

It would appear that the manner in which suburban electric 
railways are most likely to come into existence without 
involving an almost impossib!e financial burden to start with, 
is by the equipment of a portion of the line for electric 
traction by the railway company itself. It has been suggested 
as long ago as ia 1895 by a railway authority that a railway 
possessing a road with four lines should adapt the two lines 
used for local traffic, for electric traction, and also run its 
freight trains over the electric road; the objection to this is 
that owing to the ever growing need of a fast train service to 
the outlying towns near our great city the electric local trains 
would have to run at speeds equal to that of express main 
line trains, and this would seriously disorganise freight 
traffic. Leaving such a question as the disposal of freight 
traffic oa one side for the moment, it will be of interest to 
consider the main points that would have to be taken into 
account by a railway company which contemplated the 
introduction of a fast and frequent service between the ter- 
minus in the city and towns within, say, 20 miles. 

The electrically-driven trains would have to run upon the 
existing roads, the service would have to be regulated by 
and worked under exactly the same rules as the railway, and 
the whole equipment as to build of carriages, method of cdn- 
nection, system of brake-power, and so forth, would need to 
conform with the Board of Trade requirements and with all 
laws relating to steam railway trains absolutely. In these 
circumstances, the methods by which electric traction can 
be introduced on an existing railway—speaking on general 
principles—narrow down to two, namely, the building of 
electric locomotives of the power and tractive force required, 
or, a8 an alternative, the conversion of some of the pas- 
senger coaches into motor cars capable of hauling others. 
Perhaps the electric locomotive will appeal to the general 
manager of a railway as being more suited to take the place 
of the steam locomotive than the motor carriage, because it 
can do the work of the steam locomotive in every respect, 
and no change being made in the design of passenger coach, 
it would be perfectly easy to electrically drive a train a 
certain distance, and then attach a locomotive for steam 
haulage to some farther point—a condition of things that 
would frequently obtain in the operation of the road as a 
whole. Moreover, the experience of the electric roads now 
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operated in this country tend to show that there is not much Failing wood casing, then we have the f i i 
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carriage as far as economy in working is concerned, andthe _i1. Vulcanised rubber-covered wires, further protected with chance ol 
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not cause great inconvenience to the working of the railway In these cases the inside of the walis are algo always y Moen 
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might have to be eid underground. This would be a impregnated with moisture, so that the wires which are covered ; 
most serious matter, not only on account of the expense, but placed on those walls will be—during the major portion of —_—* 
also on account of the influence it would have upon the type the wet season—virtually embedded in a wet sponge. and med 
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the execution of the work would be enormously facilitated, dry, and the plaster often cracks, leaving fissures for the freedom 
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in the case of a railway like the Waterloo and City, where prohibitive, and the channels in the plaster very large. papain 
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charged, and a high speed maintained. as the wires laid in the plaster. The wires would not be sar 
(To be continued.) clasped by a wet sponge, as when in the plaster, but the tabes oo 
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process for a short time. 
THE PROTECTION OF INSULATED WIRES It must be remembered that, in the plaster of a damp wall, 
FOR ELECTRIC LIGHT AND POWER such as is specified above, two agents are present, lime and 
sie water, both of which are fatal to vulcanised rubber, and to 
DE BUILDINGS. thin iron or steel pipes, in a certain time, depending inversely 
on the thickness of the rubber or the pipe. 
Valcanised rubber-covered wires, draw into lead tubes, 
By SYDNEY F. WALKER. the whole laid in channels in the plaster, offer probably one 
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processes, has vi much reduced the possibility of a mis- 
chance of this kind; added to which, plasterers are now 
much more carefal than they were 20 years ago, and their 
additional care is reinforced by the fact that the twin lead- 
covered wire is very much like the compo. pipe used so gene- 
rally in gas fitting, and which the plasterer has learned to 
respect by this time ; so that the danger that was so strongly 
in evidence in the early days of wiring for electric bells, of 
damage from the plasterer’s tool, need not be feared now. 

To make sure, the wires can be enclosed in iron pipes, 
but it hardly appears to be necessary, except in special 


a 
B 


EE 


covered cables and switches, ceiling roses, &c., appear to have 
been very carefully worked out, and the use of iron pipes, 
whether glass lined or not, necessitate the use of their own 
special joint boxes, &c. 

Valcanised rubber-covered wire, or any of the paper or 
fibreecovered wires run inside glass-lined tube, the rubber- 
covered wire not being drawn into lead tubes, appears to the 
writer to be a very efficient arrangement, both electrically 
and mechanically, but it has the great objection that the 
glass-lined piping adds very considerably to the cost of 
wiring, without materially increasing the safety. 

The one great feature which it is supposed to possess— 

freedom from the possibility of transmitting heat to sur- 
rounding objects—it is very doubtful, in the writer’s opinion, 
if it does possess to an appreciable extent above its rivals, 
when properly laid and properly fused, as glass will melt like 
anything else in the “ arc.” However, there is one test which 
never fails in all engineering work, and from which there is 
no appeal, viz., actual continued use. Valcanised rubber, 
either in casing or in plain iron pipes, has failed in the 
presence of damp. 
Tead-covered paper and pipe-insulated wires are on their 
trial, and appear to be standing it well, with improved 
manufacture. Vulcanised rubber-covered wires in lead tubes 
or in glass-lined iron pipes are certain, unless carelessly 
put in. ' 
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CURRENT SPECIFICATIONS. 





VIII.—HEYWOOD ELECTRIC LIGHTING. 





‘SUMMARY. 


Scope of Tender—Complete electric lighting scheme for 
Heywood Corporation. 

Size and Type of Boilers.—Two to be supplied, Lancashire 
type, each 22 feet long by 6 feet 6 inches diameter, capable 
of evaporating 3,000 lbs. of water per hour at 140 lbs. square 
inch working pressure with natural draught. 

Fuel Economiser.—96-tube fuel economiser of Green’s, 
or other approved type to be supplied. 

System of Supply.—Three-wire direct current with accu- 
molators. Voltage between outers 440 volte, between middle 
wire and either of outers, 220 volts. — 

Number of Generating Units.—Two steam dynamos. 
Type of Engines.—Vertical compound enclosed type, 
Willans, Belliss, or other approved make. 

Speed Specified—Not to exceed 500 revolutions per 
minute. 

Output of Engines.—75 BHP. at normal speed, working 
non-condensing with 120 lbs. square inch steam pressure. 

Output of Dynamos.—Normal output 115 am x 440 
volts = 50°6 kw. As shunt machines to work up to 520 
Volts with a 5 per cent, increase in engine speed, and as 
compound-wound machines for traction purposes to work up 
to 550 volts. Maximum output = 115 amperes x 550 volts 
= 63°25 Kw. 

Travelling Crane.—An 8-ton travelling crane, suitable for 
30 feet span to be supplied. 

Capacity of Cells.—280 cells, capacity of; each to be 50 
amperes at a six-hour, 110 amperes at a two-hour, or 180 
amperes at a one-hour discharge rate. Terminal voltage of 
ng end of any of above discharges not to fall below 

‘37 volta, 

ME ctr of Mains.—To be either webs rubber, 
can itumen, or im I. insulated, 
lo be externally sheathed aaa sha 
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cases, a8 the details “of the connections between the lead- . 


Method of Laying.—Cables to be laid in solid bitumen in 
wooden troughs. 
ae Date of Completion.—Six months from date of 
order. 

Penalty for Late Completion —#£5 per day. 

Stipulations as to- Wages Paid i a be not 
less than standard local wages, as agreed upon betwéen the 
Masters’ Association and Trade Union for each branch of 


Stipulations as to’ Removal of Foreman.—Satisfactory. 
Arbitration.—Unsatisfdctory, see comments below. 
Date for Receipt of Tenders.—May 14th, 1900. 





This specification has been prepared by Mr. W. P. Adams, 
and is principally: noteworthy for the small size of the gene- 
rating units, two 50-Kw. steam dynamios being deemed 
sufficient for a commencement.” — 

It will be noticed that tenders will only be considered for 
complete schemes, but that alternative offers for different 
combinations of plant may be submitted if desired. 

The steam dynamos are to be suitable for both lighting 
and traction (though no provision is made on the switch- 
board for tramway working), and it is rapidly becoming a 
feature of British practice to thus require the dynamos to be 
20 per cent. larger than necessary for lighting purposes, to 
permit of their employment if found necessary thereafter 
for traction work. : 

There are a few paints in the general conditions which, in 
their present form, are not likely to be acceptable to manu- 
facturers. One referring to contract drawings is of a novel 
character. It states :-— 

Separate complete working drawings in duplicate shall be submitted 
by the contractor to the engineer within one month of the acceptance ~ 
of his tender, as follows :— 

1. A general arrangement of all the ‘plant, ipipes and fittings in- 
cluded in this specification, 

2. Detailed foundation plans of each piece of the plant where 
foundations are required, 

3. A large scale drawing of the switchboard and connections. 

Daring the progress of the work such other detailed drawing as 
the engineer may require shall be submitted. No work shall be pro- 
— a until the drawings are signed by both engineer and 
contractor, 

Such drawings after signature shall be accepted as the working 
drawings of the contract, and shall be strictly adhered to unless any 


departure therefrom shall be authorised by the engineer in writing. 
ation at the time of 


The swm of £50 shall be deposited with the Corpor 
the signing of the contract, which shall be absolutely forfeited if the 
drawings are not delivered within the time mentioned. 

The wording of this clause is definite, and does not appear 
to contemplate the possibility that causes quite out of the 
contractor’s control may delay the completion of these draw- 
ings. It seems to us that this is vexatious and unnecessary, 
and as such ought to be objected to by tenderers. 

The required time of completion is six months from date 
of order, but 

Inthe event of the contractor being instructed during the execu- 
tion of the contract to carry out additional work of such magnitude 
as will warrant, in the opinion of the engineer, an extension of the 
time of completion, an extension may be given such as the engineer 
considers necessary under the circumstances. Any extensions granted 
must be officially sanctioned in writing by the engineer, and will be 
given without prejudice to the validity of the contract. 

Seeing it is expressly stated that a penalty of £5 per day 
“ will be rigidly enforced,” it would have been fairer to have 
stated that the engineer should grant under such circum- 
stances a reasonable extension of time. 

The following clause as to the supply of foreign-made 
goods under the contract seems to be fair and reasonable :— 

If it is proposed to suppl other than of British facture, 
Popnow be distinelly stated pout time of To Fea pay y ane 
particulars shall be furnished as to the tenderer’s reason for desiring to 
supply such goods in preference to British-made goods, 

This stipulation might with advantage be inserted in all 
contracts made by British public bodies; it would prevent a 
great deal of misunderstanding, and clear the air of many 
imputations of favouritism for foreign goods made against 
British municipal authorities. ; 

While it is right for the engineer to have power to reject 
defective plant, the following penalty, if suitable new plant 
is not supplied within one month, is to say the least drastic :— 

Should any of the ¢ fail to comply with the conditions spe- 
cified, or should the alterations to the plant, necessitated by failure 
to pass the tests, be unduly delayed, the engineer may, after seven 
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daye’ notice in writing, entirely reject such plant, and the contractor 
shall it within one month with plant strictly in accordance with 
the specification. Should the contractor fail to ao so, the engineer 
shall have the option of allowing the contractor a further period, or 
of buying other plant in lieu thereof. In the latter event, no money 
shall be payable to the contractor on account of such plant, and the 
Co! ion may deduct from any sums payable to the contractor 
the difference between the contract price of such plant and the price 
paid by the Oorporation. 

We have again to complain of restrictions placed upon 
the operation of the arbitration clause. Compare the follow- 
ing clanses and see if the latter does not nullify to a large 
extent the benefits secured to the contractor by the former. 
The arbitration clause reads thus :— 


In case any dispute or difference whatsoever shall at any time or 
times hereafter arise or exist between the contractor and the Cor- 
poration touching their respective rights or obligations under the 
said contract, or the fulfilment or non-fulfilment thereof or incident 
thereto, other than such matters as are hereinbefore specifically directed, 
to be referred to or decided by the engineer as mentioned, such dispute or 
difference shall from time to time at the instance or request of either 
party, be submitted to and decided by the arbitration of two arbi- 
trators, one to be nominated by the contractor and the other by the 

ion, and the proceedings under and consequent upon the said 
last mentioned reference shall be conducted, and any award or awards 
to be made thereunder shall be subject to and be governed, con- 
ducted, and affected by allthe incidents, consequences, and effects of 
a reference to two arbitrators under the provisions of the Arbitration 
Act, 1889. 


While the limitations referred to are contained in the follow- 


ing paragraph ;— 

All works in ‘connection with this contract shall be executed in 
accordance with the wishes of and to the entire satisfaction of the 
engineer whose instructions on all points in connection therewith 
shall be complied with, whether given personally or through his 
representative. Jfat any time a disagreement shall arise as to the inter- 
pretation or accuracy of the specification or drawings, the points 
involved shall be deciiled by the engineer, whose decision shall be final. 





IX —KING’S LYNN EXTENSION PLANT. 





SUMMARY. 


System.—Three-wire direct current, with a voltage of 460 
volts across outer conductors. 

Plant Required —One 120-Kw. steam dynamo, one 200-K Ww. 
steam dynamo, 

Type of Engines.—To be of inverted vertical compound 
enclosed type. 

Output of Engines—To develop 175 and 280 BLP. 
respectively at normal speed with 150 Ibs. square inch pressure, 
working non-condensing. 

Speed of Combinations.— Left to tenderer’s option. 

utput of Dynamos.—To be shunt wound, and capable 
of developing rated output at any voltage between 410 and 500 
volts at normal speed. 

Steam Consumption Guarantees.—Guaranteed commercial 
efficiencies at full, three-quarter, and half-load, and steam 
consumption per kilowatt-hour, when working both con- 
densing and non-condensing are to be stated in the tender. 

Cell Charging Motor Booster.—A 5-kw. motor booster for 
cell charging is also to be supplied. 

Specified Date of Completion.—One set in 6 months, the 
other in 12 months from date of order. P 

Bonus for Early Delivery.—£50 if first set is ready for 
running before the period of siz months mentioned above. 

Penalty for Late Delivery.—One per cent. per week of 
contract sum. 

Stipulations as to Wages paid to Workmen.—None. 

Stipulations as to Removal of Foreman.—Satisfactory. 

Arbitration.—No provision for this. 

Date for sending in Tenders.—May 17th, 1900. 





We commented, a few weeks ago, upon the rival reports 
as to the character of the future developments of the King’s 
Lynn undertaking, presented to the Town Council by Prof. 
H. Robinson, the consulting engineer for the original scheme, 
and Mr. Pilling, the resident electrical engineer. 

The proposals of Mr, gy Byrn been accepted, and in 
future steam-driven sets will be installed. So far as the 
technical portion of this is concerned, there is 
little to criticise ; the req results are clearly stated and 


—— 


a free hand is left to the contractor. The same, ho 
cannot be said for the general conditions. Clanse 20 should 
be objected to in zoo. We have not a mere limitation of 
the arbitration clause, but its elimination altogether, and in its 
place a distinct intimation that the decision of the engineer 
shall be binding upon the contractor without right of appeal, 
The clause reads :— . 


In case of any doubts, disputes, or differences or 

ing, touching, or concerning the said works, or in an relating t 
the construction or meaning of these conditions or the specification or 
any part or parts thereof respectively, such doubis, disputes, or differ. 
ences shall from time to time be referred to and left to the sole and abso. 
lute arbitration and decision of the engineer, and his decision shall be 
Jinal and binding on all parties, and the directions, decisions, admeasure- 
ments, valuations, certificates, orders, and awards of the engineer shall 
be final and binding on the contractor and ration 7 : 
and shall not be set aside or attempted to be set aside on any ground 
whatever. 


This stipulation affects more or less the other clauses in 
the general conditions. Thus the one dealing with alter. 
tions in the contract during the progress‘ of the work con- 
tains the following sentence :— 


The Oorporation or their engineer shall have full power and 

to order and direct in writing any such alterations, additions, or 
omissions to be made, and that without in any way affecting or 
violating the contract, and the contractor shall, after receiving any 
such orders or directions, execute the works or such part thereof as 
may be affected by such order or direction in conformity therewith, 
and the difference of expense occasioned by the execution of any 
such order or direction shall be ascertained by the engineer, and the 
amount thereof shall be added to or deducted from the amount of the 
contract. 


This would be acceptable in conjanction with an arbitra 
tion clause ; as it stands it should certainly be objected to, 

The maintenance clause limits the responsibility of the 
contractor to three months, and is expressed in a form to 
which no objection can justly be taken. For the sake of 
engineers who may be desirous of making use of it in their 
own specifications, in conjunction with a complete arbitra 
tion clause, we insert it in full :— 


The contractor shall keep the works in good and perfect repair and 
condition from the date when their completion shall have been 
certified by the engineer in writing, for the full period of three 
calender months, and the contract shall not be deemed completed 
until after the expiration of the said period, and if during sch 
period any defects shall, in the opinion of the engineer, appear in 
such works, such defects, however caused, shall forthwith be made 
good by the contractor, at his own cost and charge, to the satisfaction 
of the engineer, so that the whole of the works may be delivered 
at the end of the period of maintenance properly and completly 
finished, and perfect in all their parts in conformity in every respect 
with the terms of the contract. The contractor shall take the risk 
of, and be answerable for, any accidents or damage of whatever kind 
that may arise during the term of maintenance. 





THE OALCULATION OF DISTRIBUTING 
SYSTEMS OF ELECTRIC TRACTION 
UNDER BRITISH CONDITIONS. 





By THOMAS TOMLINSON, B.E. 





Ir seems to me that Mr. Sayers in his paper on this subject, 
read before the Institution of Hlectrical Engineers on the 
3rd inst., was dealing with an actual case arising in practioe, 
for which he desired to ascertain the appropriate system, 
and that the general deductions which he te other than 
those obvious from general considerations of the inevitable 
extra loss involved where electrical energy is generated in 
one form and transformed for use into another, were af 
afterthought. 

It cannot obviously be contended that you can compare, 
generally, the relative value of systems of generation and 
distribution by a comparison of them in a particular case of 
demand which is favourable to any of the systems. Still 
lees can you do so if you are tied to a site (or sites) for your 
power station which unduly favours or unfairl — 
any of the systems, or if in the comparison you fail to cre 
each with the utmost flexibility and economy of which it is 


capable. , 
Now it is clear that demand for power in a long and narrow 
area (12 miles by 5 miles) favours two direct current stations 
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ys against one direct current station, on the assumption, 
qhich the author makes, that the cost per unit at the switch- 
hoard is the same for two stations as for one; this could 
never be absolutely true, but might conceivably, with large 
stations and equal facilities for coaling, &c., be nearly true. 
It is also clear that the site, T, selected (or imposed), handi- 
caps supply from one station by not being at the centre of 
the district ; in fact, it is in a rather bad position for supply 
from one station, but in a rather good one for one of two 
applying the given area; and, finally, to take the whole 
output of a power station at a site, 1, actually on the line of 
trams, 28 generated as three-phase, and all subject to 15 per 
cent. 1css in transformation, is scarcely giving sub-station 
yorking, from that site, a fairshow; no man would, at the 
iven 8: te, consider this a possible practical alternative. 

The method of working out the feeders, given in the 

peper, is @ good one, especially on account of the read 
moneying out of the losses and the simplicity with whi 
it allows for the increased cost of boosted or transformed 
watts, 
It would be very interesting to work out in this way the 
case of a single line—sup level and evenly loaded with 
cars—running straight away from a power station, and to 
find the point at which it would be economical to feed the 
line from a sub-station, and how this point varied with the 
loading of the line. 

Of course general deductions drawn from the mathematical 
solution of practical problems, under hypothetical conditions 
which do not obtain in practice, can only be rough guides at 
the best, and may be traps if rated above their proper value. 

Mr. Sayers quite properly uses the Kelvin law of economy 
in calculating the current density in all these systems for the 

e of comparison, and doubtless in comparing sites and 
ystems this should be done—it is like working from a datum 
point in levelling ; but in the actual inception of an electrical 
engineering enterprise, it may be, and, I venture to say, 
neatly always is, neglected. There are two very good reasons 
wby this should be so: first, the data are only approximate, 
and there is little use in working out copper sections to three 
places of decimals on doubtfal data; second, even if the 
data were accurate, it would not, in general, be sound com- 
mercial engineering, which requires that you shall equip the 
enterprise at the lowest capital cost, which will ensure a fair 
dividend, and “ Kelvinise” it afterwards with cheaper 
borrowed money. 

As to the choice of site the author states, “ The choice of 
asite for a generating station may greatly affect the gene- 
ration costs, and as these materially influence the design of 
the distributing system, the importance of careful choice of 
site or sites is very great, and in any contemplated electric 
traction system this should be one of the earliest matters 
submitted to and decided by the engineer.” 

An obvious truism, neither worth saying nor repeating, if 
one had not seen it so often ignored in lighting systems. 








NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 
HEW PATENTS.— 1900. 
Compiled expressly for this journal by W. P. Taompson & Co. Electrical Patent 


Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed, 











7,488. ‘ Improvements in joints for rods carrying electric lamps and other 
purposes.” H, Hirst and J, H. Connines. Dated April 28rd. 

7,484, ‘Improvements in connections for electrical cables and kindred pur- 
poses.” H, Hirst and M, ZELLERMAYER. Dated April 23rd, 

7,471. “ Improvements in electric telegraphy.” 8.G. Brown. Dated April 23rd, 

7482, “ Electric sweating mattress.” I, Timar. Dated April 23rd. 

7,510,“ Improvements in electrically governed feeding and drinking appli- 
ance for animals, live stock, birds, and the like.” C. Mixes. Dated April 24th. 

7511, “Improvements in electrical time checking and registering appa- 
tatus.” C, Mines. Dated April 24th. ‘ 

7,513. “Improvements in secondary batteries.” §. Cowrer-Cones. Dated 


, April 24th, 


147, “Incandescent electric lamp.” W.E.InisH. Dated April 24th. 
8 7,561. “ Improvements in maximum electric meters.” THE British THOMSON- 
j0uston Company, Limitep. (H. 0, Westendrap, United States.) Dated April 
4th. (Complete.) 
putea. “Improvements in third rail insulators for electric railways.” THE 
—— THomson-Hovuston Company, LimiteD, (E. W. Rice, jun., United 
tes.) Dated April 24th. (Complete.) 
im. “ Improvements in electric bonds for electrically connecting the meet- 
; ee a. hod ane electric conductors,” H.P, Brown, Dated April 
. 3 ple . 





7,598. “Improvements in contacts for incandescent electric lampholders, 
electric switches, and so forth.” J.G.8, Lex. Dated April 24th. 

7,606. “Improvements in electrical controlling switches.” C. A. LinpstR 
J. damien and T. Hewirt. Dated April 24th. {complete.) ee 

“Improvements connected wi ic light,” 
Rice De a Apell Bath with the production of electric light,” E. 

7,609.‘ Improvements in glow | f . 

Daten ‘April 7 glow lamps for high tension currents.” P, Scuarr 

7,689. “Improvements in dynamo-electric machines.” 8, H. HoLpEN and 
br igre & Hooxuam, Limitep. Dated April 25th. 

645. “Improvements in distribution of hase ” §.E. 
and W. Jamieson. Dated April 25th. wee Pt ne 

7,648. “ Improvements in electri yee . 
aa Dates april — ic arc lamps.” F.M. Lone and E. Scunatr 

7,658. “ Improvements in photo; hic papers, films, and plates for use in 
Réntgen or X ray photography.” ew. T. Cavett. Dated ‘April 25th. 

7,657. “Improvements in and connected with cord grips for electric lamp 
holders, ceiling roses, and the like.” W.T. BurBEey. Dat April 25th. 

7,675. “Improvements in electrical time-distributing apparatus.” HH. H. 
Lake. (H. Cuénod, Switzerland.) Dated April 25th. ee 

7,691. “Improvements in electrical work measuring instruments.” G. W. 
ang (Hartmann & Braun, Germany.) Dated April 25th. 

,695. “ Improvements in wall plugs for electric lighting and heating.” 5S. S. 
GaLswortHy. Dated April 26th. T Comghete) —s ‘ 

7,712. “Improvement in electric billiard marking time checking relating to 
the balls being out of play at the end of astated time.” M.Oxiver. Dated 
April 26th, 

PO sg “ Adjustable bracket for electric lighting.” P. Lupwic. Dated April 


7,725. ‘Improvements in or connected with electric accumulators or sto’ 
batteries.” A.G,.NeEsFIELD. Dated April 26th. Sie be 

7,753.“ Coupling for electric or oth ires.” R. J c 
Deied ‘April oan ‘ ig ic or other wires.” R.THompson and J, Dunpnuy. 

7,769. “ Improvements in electrically operated submarine working devices.” 
—— and J. DE KutscHera. Dated April 26th. (Complete.) 

764. ‘“ Improvements in wire con .” A, ¥ 

Daiod ‘April = connectors.” A, GARTNER and C, H. McIntire, 

7,768. “An improved negative accumulator electrode.” E. W. JuNGNER 
Dated April 26th. (Complete.) ™ 

7,777. “Improvements in apparatus for wireless telegraphy.” G. Marconi 
“San eae WIRELESS TELEGRAPH CoMPANY, LIMITED. Dated April 26th. 

5781. “Improvements in apparatus for wireless tele hy.” C. G. Rosin- 

son. Dated April 26th. (Complete.) Hoke 

7,782. “Transmitting and receiving switch for wireless telegraphy.” C. G. 
Rosinson. Dated:April 26th. (Complete.) 

7,784. Se Improved system of distribution and collection of current for electric 
traction.” G. Davis. Dated April 27th. 

75792. “Improvements in electrically operated brakes for centrifugal drying 
machines or hydro extractors.” H.C. Lonespon and 8, Date. Dated April 87th 

7,795. “Improvements in electric light fittings.” H.W, CaLpERBANK. Dated 
April 27th. 

7,805. “Method of and apparatus for utilising or converting wind force or 
pressure into electrical energy or work.” J. K. GRinRoD, Dated April 27th, 

7,807. “Improvements in and relating to electrical switches and electrical 
accessories generally.” G. W. Hotrand A.J. Hatuam. Dated April 27th. 

7,851. “Improvements in and connected with electric incandescent lamps.” 
O. RrEBENSAHN. Dated April 27th. 

7,861. “Improvements in or relating to electrical reciprocating apparatus.” 
J. Brown. Dated April 27th. 

7,881. “A direct-acting magnetic brake electric arc lamp.” J. LenpDERYON 
and T.8.M. Wyatt. Dated April 28th. 

7,897. “Improvements in surface contact systems of electric traction.” 
E, H. Tyzer and A. G. Hansarp. Dated April 28th. 

7,941. “Improvements in electrical safety fuse apparatus.” W. H. Beck, 
(H. Privat, Germany.) Dated April 28th. 





ELECTRICAL PATENTS OF 1886 EXPIRING IN 
MAY, 1900. 





We are informed by W. P. Thompson & Co., that about 100 applications for 
electrical patents were filed in May, 1886. Of these some were never completed, 
and of those that were only six have been maintained to run their full term, viz,, 
ad sep and being of considerable interest, we give short abstracts of them 

ow :— 

6,027. “improvements in and apparatus for recording and reproducing speech 
and other sounds.” J. Y. Johnson. (Volta Gramophone my.) Dated May 
4th, 1886. Relates to —— hones. A record of speech or other sounds is pro- 
duced by causing their vibrations to act on a cutting-style which engraves marks 
in a mass of softsolid material; the sounds may be afterwards reproduced by a 
thin reproducing-style caused to travel over the record. A suitable “tablet” or 
surface for engraving is a compound of beeswax and paraffir, which may in some 
cases forma coating on a foundation of paper or pasteboard. The groove formed 
in the tablet is made with sloping walls, and when the compound employed can 
be easily melted, it may be e+ to incipient fusion by a suitable heating 
appliance before reproducing, in order to obtain as smooth asurface as possible 
forthe reproducing style. For a similar purpose a brush is sometimes provided 
to sweep the record free of shaving, &c., in advance of the producer. The 
record may be formed ona “tablet” in the form of a disc, a paper strip, or a 
cylinder. 10 claims. 

6,042. ‘improvements in and apparatus for reproducing sound from gy xe 
records.” J. Y. dehesen. (Volta Gramophone Company.) Dated May 4th, 1886. elates 
to graphophones. Relates to means for reproducing sounds from records. The 
record (which is preferably cut in wax), is caused to act on a fluid (gas or liquid), 
to which it communicates vibrations corresponding to those originally impressed 
onit. The fluid may eitherbe simply in contact with the record, or may 
directed on it in the form of a jet. The vibrations thus produced may be 
rendered evident to the ear as sound in many ways. Forms of air and liquid 
jet reproducers are described, with mechanical and electrical means of render- 
ing the sounds audible. 15 claims. 

6,047, “Improvements In aed means, and apparatus for the reproduction of 

and other sounds by means of records.” J. Y. Johnson. (Volta Grama 

Company.) Dated May 4th, 1886. Graphophones. Relates to means for 
Hy oppo = sounds from records. The record (which is preferably cut in wax) 
is first copied in iron or other magnetic material, and the speech or other sound 
is then reproduced from this copy. An electrotype is first taken from the 
original record in copper. The electrotype is mounted on a metal disc by 
means of plaster of paris; gear wheels and a hand wheel are provided. The 
disc is at one end of a shaft and an iron dise at the other. A spiral groove is cut 
in the iron disc, and the graving tool cuts the ridge bet the convolutions of 
the groove. A slide is mounted on the frame and carries the graver in guides 
and the follower held in guides and pressing on the electrotype. The 
screw is tapped into the end of the follower and rests against the end of the 
graver; ® Spring presses the graver against the follower. Bevel gearing on the 
shaft works a screw into a lug on the slide, thus drawing the slide 
forward through the requisite distance at each revolution of the discs. The 
magnetic record thus obtained is mounted on the shaft of a re ucing 
instrument, A needle forms the core of a coil with a telephone in circuit and 
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projects from one pole of a horse-shoe magnet towards the other pole; between 
the needle and the other pole the record revolves. Other electrical or mechanical 
means of reproducing may be employed. 16 claims. 


6,062. “Transmitting and speominn sounds by means of radiant energy, anti 
means and apparatus therefor.” J. Y. Johnson. (Volta Gramaphone Company.) 
Dated May 4th, 1886. A beam of light “or other radiant energy” is. thrown 
into vibrations by means of a sensitive jet of fluid, and these vibrations are 
then photographically recorded. 24 claims. 


6,358. ‘‘An improved suspended lamp.” D. L. Solomons. Dated May 1Ith. 
1886. Switches for incandescent lamps. The lamp is suspended by cords and 
counterweights, and its circuit is made or broken by pulling down or pushing 
up the lamp. For this purpose the motion of the lamp is caused to move a 
switch tongue into contact with a plate connected to the main lead. Or two 
suspending cords from the lamp leads and are uncovered at their upper parte; 
they then pass over metal insulated rollers connected to the main leads, and 
their lower parts are covered with insulating material to break the circuit when 
the lamp is pushed up. 3 claims. 


6,866. ‘‘improvements in metallic telegraph poles and poles and posts for 
various purposes.” J. C. Johnson. Dated fay ofst, 1886. Relates to the con- 
struction of tubular posts for various purposes, such as telegraph poles, signal 
posts, and flagstaffs. The post is constructed in two or more portions as re- 
quired, of which the base is preferably a cast-iroh tube with an internal 
shoulder upon which the upper part of the post rests. Above the shoulder the 
bore of the tube gradually tapers outwards, and at about the top 2 inches the 
tapering is more rapid. A strengthening ring is placed round the outer edge of 
the base, and a divided ring tapering externally is driven down round the tube 
into the tapering portion. Where the upper portion consists of more than one 
portion the parts are similarly joined. 1 claim. 





ABSTRACTS OF PUBLISHED SPECIFICATIONS. 





Copies of any of these Specifications may be obtained of Messrs. W. P. THomPson 
and Co., 822, High Holborn, W.C.,and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d. (in stamps). 





10,616. “improvements in enclosed arc lamps.” G. Thomas-Davies. Dated 
May 9th, 1898, Arc lamps are constructed to use carbons side by side and 
nearly parallel, the carbons and holders being situated in globes which are 
closed except where shafts carrying the holders turn in bearings formed in the 
metal tops of the globes. Otherwise the globe may be closed entirely, the 
carbon-holders carrying the armatures which are acted on through a thin 
porcelain or like plate covering the globe by an external electro-magnet, move- 
ment of the armatures being opposed by springs. In either construction the 
arc is kept at the ends of the carbons by a magnetic field existing between the 
convergent limbs of a long horse-shoe magnet. ‘Two projections on this magnet 
maintain a stronger field near the carbon-holders to protect these. Hach 
carbon-holder may carry two or more carbon rods, held together side by side, so 
that the arc passes to whichever carbon is longest. One carbon-holder is fixed 
on the base-plate; the other is carried by a horizontal shaft which passes 
through bearings in a cup, and carries arms supporting the cores of flat series 
and shunt solenoids, a balance weight and adjustment weight, and a dash-pot. 
The piston of this is carried by a counterweighted link ona fixed bracket. The 
magnet is wound in series with the carbons. In a modified arrangement both 
carbon-holders are supported by horizontal shafts, arms of which are linked to a 
large dash-pot movable vertically on a stationary piston by the U-shaped core of 
two vertical solenoids; the dash-pot, &c., are supported by two springs. Ina 
different construction, one carbon is slightly inclined in a holder which forms 
art arm of the vertical shaft; this passes through a bearing in the top-plate of 
the globe, and has a curved arm carrying a U-shaped core in horizontal shunt 
solenoids, which tend to turn the shaft in opposition to a spring, and so to bring 
carbons together. The globe has a flange clamped between two rings. One 
ring is bored to fit a conical surface on the plate of the lamp, and is held against 
the sucface by springs and eye bolts which engage lugs on the other ring. The 
springs form a safety valve for gases. In another arrangement the rings are 
screwed on to the base plate of the lamp, a flange on which enters a packed 
groove in the upper ring. 


12,268. “Improvements in insulating means for electric furnaces.” W. L. Wise. 
(Aluminium Industrie Action Gesellschaft.) Dated May 3st, 1898. The walls are 
built of blocks of conducting material containing conduits for cooling fluids, 
and separated by non-conducting material which, being cooled by the conduct- 
ing blocks, continues to insulate when the furnace isin operation, When the 
cooled product of the furnace is an insulator, the conducting blocks may be 
separated at first by air spaces, and the product allewed to accumulate in these 
spaces. The conducting blocks may be of various forms. 2 claims. 


12,313. “Improvements In secondary batteries or electric accumulators.” F. 
King. Dated June 1st, 1898. The surface of the active material has formed on 
it a number of projections in the shape of juxtaposed pyramids, the faces of 
which are equilateral triangles. 1 claim. 


12,325. “improvements in apparatus employed in wireless telegraphy.” G. 
Marconi and the Wireless Telegraph and Signal ee, Limited. “Bated Jone 
Ist, 1898. Relates to the class of apparatus described in Specification No, 12,089, 
A.D. 1896. The receiving apparatus, including the coherer with its trembler and 
choking coils, relay, batteries, and resist - din a metal case. The 
coherer and relay circuits are connected on one side to the metal case, which 
is put to earth by a wire. The other terminal of the coherer circuit is formed as 
a clip for engagement with a plug on the end of the flexible connection of the 
aerial conductor; this plug can be connected as desired to the transmitter 
circuit. The relay is connected to the recording-receiver by the case connection, 
and by a wire which passes insulatingly through the case to a chamber con- 
taining a coil of insulated wire sheathed with tin foil. 4 claims. 


12,326. “Improvements in apparatus employed in wireless telegraphy.” G. 
Marconi and the Wireless Telegraph and Signal Company, Limited. Dated June ist, 
1898. Relates to improvements in that class of apparatus described in Specifi- 
cation, No. 12,039, a.p. 1896. The coherer is connected to the secondary coil of a 
fine wire induction coil, the primary of which is connected between the aerial 
conductor and the earth or a capacity. A condenser is in series with the 
secondary andthe coherer. The circuit of the local receiver is provided with 
choking coils, and formsa parallel circuit. Several forms of induction coil are 
described in which the primary is wound in parallel or series parallel sections, 
and the secondary is formed of one or more sections having decreasing numbers 
of turns in the several layers. Two forms of induction coil are also described, 
with parallel wires forming a single layer primary, and a single wire in one layer 
for the secondary. An extended wire netting may take the place of the aerial 
wire. 7 claims. 


12,438. ‘Apparatus for Indicating leakages or escapes of current from electric 
conductors.” Dr. M. Kallman. Dated June 2nd, 1898. The loss of current by leakage 
from a conductor to earth is measured by connecting to equal or known low re- 
sistances in series with it, at the ends of the part to be tested, and comparing the 
two falls of potential on these resistances. If necessary, another part of the circuit 
is connected toearth, through a lamp, to promote leakage on the part to be tested. 
The comparison may be effected by connecting the resistances through testing- 
wires to the two circuits of a differential galvanometer, or by connecting them 
to two pairs of high resistances, the middle points of which are connected by a 
galvanometer. If the resistances are all equal, or have fixed ratios, the 
deflection of the galvanometer measures the leakage from the conductor; 
otherwise the resistances may be adjusted until no current passes through the 








galvanometer, and the leakage calculated from their ratios. The galvanometer 
may have a contact device, to indicate automatically the occurrence of | 

For measuring leakage from rails on an electric railway, the resistances may 
parts of rails. The conductor may include the whole of a system of lamps, 

to be tested for leakage, either with or without the mains supplying it. On 
three-wire system of lamps, &c., three low resistances are inserted in the three 
supply wires, and connected by three pairs of high resistances to the terminals 
of one galvanometer. 5 claims. j 


12,471. “Improvements in electrically-propeiled motor cars.” 1. Coudat, 
Dated June 3rd, 1898. Upon the vehicle is mounted a generating dynamo 
actuated by any suitable motor. This dynamo enables current to be supplied 
to accumulators either continuously or intermittently. The advantage of this 
system is that the motor need only be capable of, producing the average er 
required, variations in the tractive power being effected by the electrical 
system. 1 claim. , 


12,611. “Improvements In or relating to incandescent electric lamps.” 9, 
Riebensahm, J. Pleichati, H. Friedeberg, and E. Kruger. Dated June 3rd, 199g, 
Incandescent lamps. A cylindrical lamp is held in a socket by a wire helix, or 
otherwise, ard is surrounded by an ornamental outer globe which is secared 
detachably by a bayonet joint or a screw or otherwise, for advertising or 
decorative purposes. 2 claims. « 


12,667. ‘An improved device for fitting reflectors, shades, globes, or the like to 
electric incandescent and other lamps.” C. Bartenstein. Dated June 6th, 1898, 
Globe, reflector, or shade holders, applicable more especially to electric incan. 
descent lamps. The holder consists of a sleeve adapted to fit on the lamp and 
flanged to carry the globe. The sleeve may be slit, to grip the lamp and 
to pass bayonet-joint pins thereon. The globe is fixed by a ring, which screws 
on the sleeve or is secured thereto by a bayonet-joint or otherwice, Inq 
modified form the sleeve is flanged or flared to fit in the curved neck of the 
globe and tongues are cut and bent over on the edge of the neck; rings may be 
interposed, as shown. 3 claims. 


12,763. ‘“‘improvements in and relating to apparatus for electro-therapeutic 
poses.” W.P. Thompson. (Prof. Dr. A. Wapglorani.) Dated June Thi 
Bleetricity, administering; electric baths. The invention relates to epperaeas 
which may be employed for baths, for fomentations, and for other applications 
in the dry way. The plates of the batteryare suspended by means ofa wire 
from a drum so that their immersion, which is indicated on a dial, maybe 
regulated as desired. In a shunt circuit is placed an ampere-meter consisting 
of an electric bell the coils of which are adjustable to and from the armature 
and are provided with a pointer working over a scale graduated in pred et ; fee 
bell will not ring until the current indicated by the pointer is attained, 
induction coil is formed with the secondary coil adjustable on the base which is 
rovided with a graduated scale; the centre portion of the cone consists of a 
Candie of soft iron wires movable longitudinally. The conducting ‘wires are 
formed of alloys of aluminium, phosphor bronze, or nickel. The induction coil 
is connected to terminals in the form of pins, balls, rollers, and the like placed 
upon the body of the patient or to terminals in a bath. 2 claims. 


12,765. ‘improvements in or relating to the electrolysis of liquids and apparaig 
therefor.” W. ”. Thompson. (M. Hazard-Fiamand.) Dated June 7th, 1898, 
Relates to apparatus for the electrolysis of liquids to obtaimf'the two gases given 
off at the two electrodes without admixture, the gases particularly men 
being oxygen and hydrogen. An outer metal vessel forms the negative elec- 
trode and is provided with an outer channel, and with inner vertical partitions, 
Both the partitions and the vessel itself have projecting ribs, If the vessel is 
made of insulating material, suitable plates must be used as cathodes, Hacn 
anode having ribs is supported by a conducting bar enclosed in @ bell havinga 
paraffin joint. The bell is itself enclosed in an open cylindrical vessel formed 
in one with the lid, and filled with paraffin oil to form an hydraulic joint. The 
lid has a depending rim dipping into the gutter which contains an ins 
liquid. Between the anodes and cathodes are diaphragms so constructed as to 
lead away the two gases evolved separately. The diaphragms are built up ofa 
number of annular troughs which contain the electrolyte, and have depending 
strips dipping into the trough below, the lowest one dipping into an insulating 
dish. The diaphragms are supported at each end of the vessel. The highest 
trough has a deep channel into which dip the lower ends of walls formed in one 
with the cover. The gases evolved from the anode and cathode are thus kept 
separate, and are led away to different outlets. Ifthe liquid, which for obtain- 
ing oxygen and hydrogen is preferably a conducting solution of an alkali, such 
as soda or potash, is allowed to run short, the gases evolved near the topof 
the vessel can pass through perforations, and bubbling through the oil in the 
cylinder escape to the atmosphere, the bubbling calling attention to the want 
of further electrolyte, 3 claims. 

” 


12,774. ‘‘Improvements in electric railways ona sectional conductor system. 
G. F. Redfern. Dated June 7th, 1898. The werng conductors and the rails are 
in sections connected through a switch contact on an oscillating shaft to the 
main supply and return conductors. This shaft, weighted to return to the off 
position, carries an armature lying between pole-pieces attached to the sectional 
conductors which are magnetised by electro-magnets on the vehicle. The 
appliance is contained in a road box with a removable cover and an inner box 
enclosing the switch. The rail sections may be longer than the supply sections, 
or they may be continuous to act as the return. 9 claims. 


12,810. “‘Magnetic measuring instruments.” J. Russell. Dated June 8th, 
1898. Relates to a magnetic balance for measuring the properties of iron or 
other metals. Two strips of iron to be tested are secured by non-m etic 
springs, and stops in channelled supports, which are placed in two sta we 
solenoids. Between these is a third solenoid, carried + a counter-wei h 
beam, which is suspended and supplied with current Bae The beam 
carries a parallel divided scale, with a movable rider. The three solenoids 
are connected in series, and supplied with current so that both strips 
tend to raise the solenoid magnetically; this tendency is balanced and 
measured by the rider. The measurement may be repeated with different 
currents. Two different strips of metal may be compared by sco the 
connections of one of the solenoids, so that only the difference in their e fects 
acts on the movable solenoid. In modifications, the solenoid on the beam ma: 
be replaced by a permanent magnet, or by one of the two specimens of metal, 
in which latter case it is surrounded by one of the two stationary solenoids, the 
solenoid on the beam being dispensed with, and the attraction or repulsion 
between the two metal strips measured; the beam and both strips may 
within one solenoid. Otherwise the strip on the beam may be situated between 
two parallel stationary strips of different metals, in one solenoid. The beer 
may be supported centrally, and carry a strip at each end, four or six solen 
being used. The instruments may be arranged to use torsion wires OF Springs. 
The instrument may be used for direct measurements of hysteresis, by supply- 
ing the solenoids with an alternating current in quadrature with another cape 
supplied to the other solenoid from a generator or revolving commutator, of by 
the use of inductances and resistances in the circuits. 1 claim. 


12,839. “Improvements in electric glow lamp fittings.” Slemens Brothers & Co., 
Limiied. "(Siemens & Haleke Aktion Gosellechait)) Dated June sth, 1808. Tnean: 
descent lamps, connecting caps, kc. The bulb neck is made with two tp 
or projections at opposite sides, to. engage corresponding parts of a cap. Psd 
cap is slit near the projections orrecesses, to permit it to be sprung on to 
neck, and may be further secured by placing a spring ring on it. 2 claims. 


ant? Po ay - electric glow lamps.” Siemens 
mens e ;. 
lamps, connecting caps to. .The bulb neck is made of oval or oblong bene 
with recesses or projections in its greatest diameter to engage corrensonees 
yarts of a cap. The cap is of circular section, butis compressed latersily ¥ 

it is being placed on the bulb; when rel d it r 0 its cireular — 
with the projections in engagements. The cap may be slit, and may be secu 
by hooks, solder, or otherwise in an outer ring. 1claim. 


26,033. ‘Improvements In connectors for 1 cables or wires.” H. W. 
Miller. Dated December 9th, 1898. Relates toa means for connecting oe 
or wires, a socket is made of sheet metal having tongues Pr apr | from orah 
side of one end of the socket. These tongues are bentround the cable to w 
connection is to be made. 2 claims, 





&Co., Limited. 
eselischaft.) Dated June 8th, 1898. Incandescent 





ALL Let 


The “E 


SUBS 
all othe 
BIND 
CASE 
_ REAI 
1s comp 
by Post 
FORE 
Paris ; ' 
Unter d 
Cheq: 
Mr, H, 


